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“Decholin...is much the best...to increase the flow of bile.” 
Hunter, C.: Canad. M. A. J. 30:41 (Jan.) 1934, 


al 


Decholin may “...not only be applied as a therapeutic measure 
in all cases postoperatively, but...as an added step in the routine 
nonoperative management of gallbladder disease.” 

Best, R. R.; Hicken, N. F., and Finlayson, A. I.: Ann. Surg. 110:67, 1939. 


In chronic cholecystitis, “the bile acid of choice is dehydrocholic 
acid.... 


Cheney, G., in Reimann, H. A.: Treatment in General Medicine, ed. 2, Phila- 
delphia, F. A. Davis Company, 1941, vol. 1, p. 851. 


“*... Liberal quantities of Decholin...will be found advantageous 
in stimulating the flow of bile and promoting better drainage after 
operation.” 

Sanders, R. L.: Am. J. Surg. 72:811, 1946. 


“If the therapeutic aim is to flush the bile duct with a free-flowing, 
thin bile...dehydrocholic acid is administered....” 
Cranshaw, J. F.: Am. J. Digest. Dis. 17:387, 1950. 


“,..Decholin...does considerably increase the volume output of 
a bile of relatively high water content and low viscosity.” 


Beckman, H.: Pharmacology in Clinical Practice, Philadelphia, W. B. Saunders 
Company, 1952, p. 361. 


“Dehydrocholic acid, because of its hydrocholeretic effect, in- 
creases the flow of dilute bile....” 
O’Brien, G. F., and Schweitzer, I. L.: M. Clin. North America 37:155 (Jan.) 1953. 


Decholin Tablets (dehydrocholic 
acid, Ames), 334 gr. (0.25 Gm.), 
pettics of 100, 500,-1000 and S000. 


Decholin Sodium® (sodium 
dehydrocholate, Ames), 
aqueous solution, 
ampuls of 3 cc., $cc. and 10 cc 
P.. boxes of 3, 20 and 100. 
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pHisoderm® plus 3% hexachlorophene 


INC. 


New York 18, N.Y. + Windsor, Ont. 


“pronounced 
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. Freeman, B.S., and Young, T. K., Jr.: 


reduction 


Preoperative hand 
prepping with pHisoHex 
provides ‘‘a greater 
degree of surgical 
cleanliness of the hands 
than that possible 
through the use of any 
other detergent.’’* 


By relying on pHisoHex 
antisepsis* and 

standard aseptic technic, 
postoperative infection 
rates can be reduced 

by 75 per cent.°* 


Superior to soap 

and soap/hexachlorophene 
mixtures, pHisoHex 
makes skin 

virtually sterile 

in many constant users. 


. Queries & Minor Notes: 


J. A.M. A., 142:859, Mar. 18, 1950. 
Shay, Donald E.: Oral Surg., 
Oral Med. & Oral Path., 4:355, Mar., 1951. 


Arch. Surg., 61:1145, Dec., 1950. 
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EDITORIAL 
Surgical Management of Goiter, Yesterday and 
Today. 


GORDON S. FAHRNI 


SCIENTIFIC PAPERS 

Metastatic Malignancy of the Jaws 

S. GORDON CASTIGLIANO AND C. JULES ROMINGER 
Metastatic malignancy involving the jaws is rare. A review 
of the literature from 1902 to 1953 revealed a total of 176 
instances of this disease. Adequate biopsy is essential for 
accurate diagnosis. Treatment should consist only of palliative 
roentgen therapy to reduce the size of the lesion and relieve 
pain. Seven new cases of metastatic malignancy involving the 
jaws are reported and added to the literature. 


Transplantation of Kidneys, Experimentally and in 

GORDON MURRAY AND RICHARD HOLDEN 

An experimental study and work on transplantation of kidneys 


in dogs and in four cases in humans. This article warrants a 
careful reading. 
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HERE’S HOW 


POLYSAL” 


HELPS YOUR PATIENTS 
1 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity’ 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid’ 


4 


POLYSAL induces copious excretion 
of urine and salt! 


Polysal, a single I.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose —500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE”? MAKE 


POLYSAL 


YOUR ROUTINE PRESCRIPTION 


CUTTER 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- 
ing Plasma Concentrations with 
Increased Potassium for Routine 
Fluid and Electrolyte Replacement. CUTTER Laboratories 
J.A.M.A., March 8, 1952. 


4 


“a 
a 
at 
4 
q 
« 


CONTENTS continued—April 1954 


VOLUME EIGHTY-SEVEN 


NUMBER FOUR 2 


Cholangiography in Surgery 

HAROLD D. CAYLOR 

The author urges routine use of immediate cholangiography in 
surgery of the gallbladder and common bile ducts. His results 


have been satisfactory. The pitfalls and benefits of operating 
room cholangiography are described and discussed. 


The Hazard of Retained Common Duct Stones. 
ALBERT BEHREND AND LESTER G. STEPPACHER 
Twenty-five cases of residual stone after choledochostomy 
have been collected from several surgical services of a general 
hospital over a period of fifteen years (only those with con- 


clusive evidence of retained stones were studied). Methods of 
diagnosis and treatment are presented. 


Duodenal Fistula. With Special Reference to Choled- 
ochoduodenal Fistula Complicating Duodenal Ulcer 
CLAUDE C. CRAIGHEAD AND ALBERT H. ST. RAYMOND, JR. 
The subject of duodenal fistula has been reviewed. Choled- 


ochoduodenal fistula arising from duodenal ulcer has been 
stressed. Illustrative case reports. 


Massive Cavernous Hemangiomas of the Chest Wall 
GEORGE S. PHALEN 

Four cases of massive cavernous hemangioma of the chest wall 
are reported. They were treated by radical excision of the 


tumor, with closure of the skin defect by split-thickness skin 
grafts. 


Neuroblastoma. A Report of Ten Cases and Review 
of the Literature. 
HERMAN CHARACHE 


A critical analysis of the literature on neuroblastoma, with a 
detailed report of ten new cases. 


Internal Drainage of Pancreatic Cysts 
EARL A. CONNOLLY AND E. J. McGREEVY 
A discussion of the definition, frequency, etiology, symptoms, 


differential diagnosis, diagnosis and treatment of cysts, par- 
ticularly pseudocysts and retention cysts of the pancreas. 


Primary Omental Infarction 
D. E. HALLSTRAND 


The subject of primary omental infarction, ‘primary torsion 
of the omentum and primary epiploitis has been presented, 
with illustrative case reports. 


Contents Continued on Page 7 
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Office Management of 
Leukorrhea with Floraquin*® 


LEUKORRHEA is commonly caused by vaginitis 
due to trichomoniasis, moniliasis and senile atrophy. A 
wet smear examination will establish the cause. 

A recommended regimen, especially for Trichomonas 
vaginalis vaginitis, is insufflation with Floraquin powder 
in the office, accompanied by home treatment with douches 
of white vinegar solution (1% ounces per quart of warm 
water) and insertion of two Floraquin vaginal tablets high 
into the vagina morning and night. During menstruation 
treatment is intensified because the pH of the menstrual 
flow encourages the growth of pathogenic flora. During 
this period the tablets are used three to five times daily. 

If reexamination after three menstrual periods does 
not show trichomonads on the wet smear, the patient con- 
tinues to insert Floraquin vaginal tablets only during men- 
struation!:? for several months to prevent reinfection. 

Floraquin is supplied in powder and vaginal tablet 
dosage forms. 


SEARLE Research in the Service of Medicine 


1. Upton, J. R.: Symposium: Certain Aspects of Office Treatment 
in Obstetrics and Gynecology: Trichomonas Vaginalis Vaginitis, 
West. J. Surg. 60:222 (May) 1952. 


2. Blinick, G., and Kaufman, S. A.: The Office Management of 
Leukorrhea, Am. J. Surg. 85:27 (Jan.) 1953. 
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The Question of Cardiospasm and Achalasia. . . 567 
ALFRED HAAS 
A consideration of the symptomatology of and the surgical 


procedures for the relief of cardiospasm and achalasia, with 
two representative case reports. 


MODERN OPERATIVE TECHNICS 


Pilonidal Sinus and Cyst. A Comparative Evaluation 

of Various Surgical Methods in 229 Consecutive 
MARTIN J. HEALY, JR. AND PAUL W. HOFFERT 

Two hundred twenty-nine consecutive cases of pilonidal sinus 

or cyst, treated surgically at one hospital, were analyzed on a 

basis of long-term follow-up studies. Results of the three 


methods studied are given, and a modified operative technic 
for partial closure is described in detail. 


SURGICAL REVIEW 


Intracolonic Resection of Non-reducible Intussus- 
K. K. NYGAARD 


A survey has been presented of facts and factors regarding 
intussusception, particularly those referable to diagnosis and 
prognosis. There may be an essential difference in intussus- 
ception in infants as compared to that of the adult. Optimal 
requirements for surgical treatment for the irreducible intus- 
susception and a survey of the available procedures applicable 
in such treatment are given. The author reports two cases. 


PRACTICAL SURGICAL SUGGESTIONS 


Prostatic Cancer. v. Improvements in Pudendal Nerve 

Block Anesthesia for Surgical Perineal Biopsy of the 
’ PERRY B. HUDSON, ALEX L. FINKLE AND JEAN-HENLEY 


Fingertip Reconstruction with Palmar Skin Flaps . 608 
E. MILES FUSCO 


A Modified T-tube Following Choledochostomy. . 612 


GEORGE M. SAYPOL 
Contents Continued on Page 9 
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FEHLAND 
Right Angled Bowel Clamp 


Easily handled in deep recesses of the abdomen and pelvis, 
the Fehland Clamp is quite helpful in areas where space is 
limited and the bowel cannot be mobilized sufficiently, or is 
too short, to be brought to the surface for anastomosis. The 
clamp is usually applied with rubber tubing over the jaws, 
although tubing need not be used on the side not being anasto- 
mosed. The blades provide enough tension so that, with ordi- 
nary care, the bowel does not slip out; circulation is not im- 
paired, as evidenced by bleeding when the clamp is removed. 
Long handles permit the assistant to bring the clamps into 
apposition, yet allow the surgeon ample room for making the 
anastomosis. Stainless. Each, $22.50 


DENNIS 


Anastomosis Clamp 


For the oblique, aseptic, end-to-end 
ileac anastomosis, in the management 

® of small intestinal obstruction compli- 
cated by the presence of nonviable 
bowel, either from strangulation or 
other cause, the Dennis Clamp is espe- 
cially useful. Its short (5.6 cm.) jaws 
have less springiness to crush the tissue 
at their tips than others; therefore, the 
clamps may be more easily removed 
during the anastomosis. The narrow 
jaws taper gradually to a 4 mm. width 
at the base, and have deep, sharp, 
matching longitudinal grooves. The 
clamp is 20.8 cm. in length, box lock, 
stainless steel. (The procedure is illus- 
trated in detail in Armamentarium No. 
5, sent free on request.) Each, $17.50 
Set of two, $35.00 


Order Direct From 


Mueller 


Instrument Makers To The Profession Since 1895 
330 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 
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Twin-bladed Scar Knife. . . . . . 615 


JOSEPH E. BELLAS 


CASE REPORTS 


Carotid Body Tumor. A Review of the Literature and 
Report of an Unusual Case. 

WM. E. FLETCHER AND J. HAROLD ARNOLD 

A case of a carotid tumor of twenty-seven years’ duration and 


104.5 gm. in weight, supposedly the second largest reported in 
the literature, is presented. 


Importance of Survey Radiograph of the Abdomen 
inSurgery ... 


LEWIS E. ETTER AND SAMUEL M. RICE 


Two cases are reported, one of a forty-two year old woman who 
over a period of fifteen years had five abdominal operations 
without benefit of x-ray examinations. Finally by x-ray exami- 
nation a retractor was found. In the other case, a fifty-four 
year old woman who had had a rectosigmoid resection eight 
months previously, and in whom purulent diarrhea, general- 
ized abdominal pain and fever later developed, was found to 
have a radiopaque sponge in the pelvis by x-ray examination. 


Massive Contusion of the Myocardium Following 
Cardiac Massage. 

GEORGE W. THOMA 

A case of massive contusion of the myocardium following 
cardiac massage is reported. The purpose of this report is to 


encourage surgeons to gain first-hand experimental training 
in cardiac massage. 


Carcinoma of the Duodenum. Report of Two Cases. 
BRIG. GEN. SAMF. SEELEY AND LT. COL. DONALD CAMPBELL 


A report of two cases of carcinoma of the duodenum, with a 
brief discussion of primary carcinoma of the duodenum and a 
review of the literature. 


Gastroschisis . 
LT. COL. ROBERT M. HARDAWAY 


A case is presented which is thought to be one of true gastro- 
schisis in a 444 pound infant, which was treated by immediate 
surgery with successful outcome. 


Contents Continued on Page 11 
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$-1502 

Major Operating 
Table with full 

Head-End Control. 


STEELUX 
Examining Room 
Furniture with 
*‘Integrated Design.” 


YOU ARE Scere OF THE FINEST 
WITH SHAMPAINE EQUIPMENT 


MANUFACTURERS OF 
A COMPLETE LINE 
OF PHYSICIANS’ AND 
HOSPITAL EQUIPMENT 


10 


You will find that the hours you spend 
both in the hospital and in your office 
will be more efficiently invested when 
you use Shampaine equipment. Each 
piece...whether major operating table 
or examining table ...is designed for 
speed and accuracy of positioning, for 
long-lasting usage, for most effective 
asepsis. Compare major hydraulic tables 
or examining room furniture and you'll 
choose Shampaine! 


SHAMPAINE COMPANY, Dept. AJ-44 
1920 South Jefferson Avenue 
St. Lovis 4, Mo. 


Please send me complete information on the 


S-1502 Major Operating Table 
Steelux Examining Room Furniture 


My dealer is 


Name 


Address 


City Zone__State. 
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Primary Tuberculosis of Patella . . . . . . 639 
VINCENT SCUDESE 


The author reports a case of primary tuberculosis of the patella 
in a six year old child. 


Severe Hemorrhage after Subtotal Gastrectomy 
ROBERT E. ROTHENBERG 


The report of a patient operated upon for massive duodenal 
hemorrhage. On the eleventh postoperative day (as he was 
ready to leave the hospital) he vomited 1,000 cc. of blood. 
Massive hematemesis recurred on the fifteenth and seven- 
teenth postoperative days. Operation and recovery. 


NOTES AND QUOTES . 
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nightmare fear 


@ Fright-born nightmares of surgery need not trouble your 
little patients. PENTOTHAL Sodium, administered rectally, 
lets them drop into untroubled sleep before surgery in the 
NO PAIN security of their own beds and awake there afterward. 
They never know the traumatic experience of surgery’s 
blinding lights, the gowned, masked figures, the smother- 
NO MEMORY ing fear of a strange appliance lowered over the face. 
af Individualized dosages of Rectal PENTOTHAL permit levels 
ranging from preanesthetic sedation to basal anesthesia. 
With Rectal PENTOTHAL, emergence delirium and post- 
anesthetic nausea are minimized. Rectal PENTOTHAL also 


may serve as the sole agent in Abbett 
many short, minor procedures. 


Send for Literature 


® 
“PENTOTHAL SODIUM By Rec- 
Pentothal sopium 
’ ecta or pre- 
cs anesthetic hypnosis and basal (Thiopental Sodium, Abbot!) 
anesthesia—results from nearly 
4,000 cases. Write Abbott 
Laboratories, No. Chicago, Ill. 


by RECTUM 
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from broad ‘capillary bed 


send for 
professional 
literature 


00 
reno (adreno Ae ne $s MIC: bazol Soc salic ate), 
a synthetic complex, is a Unique systemic hemostat, 
ents associated with clot formation 
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TRADE-MARK® 


Vaseline 


a 
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always sterile, 
always ready for 
“1001” surgical uses... 


Outstandingly successful for burns and abrasions, these 
sterile-packed, ready-made dressings have countless 
other uses in surgery. Particularly indicated for: 
WOUND COVERING, os for traumatic injuries and after 


surgery ...to protect from irritation and contamination, 
to avoid adherence. 


PACKING, as in abscess cavity...to permit healing from the 
bottom, to meet aseptic precautions. 


PLUG, as after hemorrhoidectomy ...to help control bleeding 
without sticking and subsequent tearing. 


DRAIN, as for septic wounds...to avoid maceration, pressure 
necrosis and erosion. 


Available in three sizes: 


No. 1—3” x 36” (6 in carton) 
No. 2—3” x 18” (12 in carton) 
No. 3—6” x 36” (6 in carton) 


Obtain from your regular source of supply . . . insist on the 
ready-to-use, dependably sterile dressings in the foil-envelopes. 


CHESEBROUGH MFG. CO., CONS’D 
Professional Products Division * NEW YORK 4, N. Y. 


VASELINE is the registered trade-mark of the 
Chesebrough Mfg. Co., Cons’d 
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CATHETERS 


UROLOGICAL 


# 


EASILY INTRODUCED because of proper flexibility. 
ADEQUATE DRAINAGE due to uniform lumen and eyes. 


DEPENDABLE SERVICE because of fine materials and 
workmanship. 


AUTOCLAVING AND BOILING will cause no damage. 
COLD STERILIZATION is effective with Detergicide. 


Smaller Sizes are Color-Banded for Easy Selection. Reg. U.S. Pat. Off. 535061 


c. R. BARD, INC. 


SUMMIT, N.J. 


DISTRIBUTOR FOR UNITED STATES CATHETER AND INSTRUMENT CORP. 
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a vitamin-mineral formulation 


of 21 balanced factors, 
supplementing the depleted diet 


each capsule of | Wer ' contains: high-potency capsules 
5,000 U.S.P. Units specifically designed to 
500 U.S.P. Units meet increased nutritional 
Thiamine Hydrochloride ........................ 3 mg. needs during illness 
Pyridoxine Hydrochloride .................... 0.5 mg. each capsule of 
50 mg 
Calcium Pantothenate ..........0.0000.0000.0.. 5 mg. 
Mixed Tocopherols (Type IV) .............. 5 mg. 


Nincinamide 200 mae. 


aie 


Phosphorus ....... . 80mg. 


J. B. ROERIG AND COMPANY 
Chicago 11, Illinois 


to support the health to forti a 
Pp y..- to fo the sick... 
£4 
Cobalt 
Copper 
é . 
Todine 
Mangane e 1 mg. Vitamin Bio nen 5 meg. 


sutures 
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VISION OF & CO., Ime. 


PHOTOGRAPH BY PAUL RADKAI 


Helped them safely through bowel surgery... 
SULFASUXIDINE. 


SUCCINYLSULFATHIAZOLE 


One investigator points out currently, that 
SULFASUXIDINE “is the most satisfactory of the 
bacteriostatic sulfonamides available as an in- 
testinal antiseptic.”* 

Reports emphasize that toxic reactions are 
rare.” Untoward reactions “develop in approx- 
imately 1% of the treated patients.”* Further, 
SULFASUXIDINE does not retard healing. “In fact, 
healing proceeds rapidly and simulates primary 


tissue repair,”’ following enteric surgery. 
SULFASUXIDINE is also useful in acute and 
chronic ulcerative colitis.” 


Quick Information: Daily dosage is 0.25 Gm. 


per kg. of body weight. Supplied in 0.5 Gm. 
Tablets, and as a Powder in 14- and 1-lb. bottles. 


References: 1. J.A.M.A. 153:1516, Dec. 26, 1953. 2, N.R.R 
1953, p. 95. 
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Deknatel Surgical Gut is new—but it is backed by more than 20 years of 
specialized experience in the manufacture of surgical sutures. 


In every respect—uniformity of absorption, tensile strength, uniformity of 
gauge, smoothness, pliability, uniformity of chromicizing, minimal tissue 
trauma—you will find Deknatel Surgical Gut measures up to the high stand- 
ards you have always expected of any suture bearing the Deknatel name. 


We invite your inquiries. J. A. Deknatel & Son, Inc.—manufacturers of 
surgical sutures and operating room specialties—96-20 222nd St., Queens 
Village 29, (L. I.) New York. 
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Meat... 


and Nutrition During the Anabolic Phase 


of Postsurgical Convalescence 


A large body of evidence shows that supranormal nutrition, especially 
protein nutrition, aids the patient during the anabolic phase of illness 
following surgery. With resumption of anabolic response to oral feeding, 
“what many . .. patients need most is generous intake of highest quality 
meat, suitably supplemented and appetizingly served.’’* 


Illness of long standing, or injury usually results in dramatic deple- 
tion of tissue proteins before surgery. Blood loss during operative pro- 
cedures increases the depletion. If before surgery the “labile protein 
store” has not already been depleted, the catabolic response to surgical 
trauma usually effects such depletion. However, even with heroic feed- 
ing measures during the catabolic phase of illness following surgery, 
replenishment of plasma as well as other tissue proteins presents diffi- 
culty. Therefore, for minimizing the hazards going with tissue protein 
deficiencies, and for shortening the time of convalescence, supranormal 
feeding becomes mandatory during the anabolic phase in order to provide 
adequate nutrition for the critically depleted patient. 


Because of its outstanding dietetic and nutritional values, meat is 
dually qualified in the supranormal feeding of the postsurgical patient. 
Its appetizing flavor induces eating in anorexia and promotes the diges- 
tive process. It is easily and virtually completely digested. Its high pro- 
tein content, of high biologic value, goes far towards satisfying the supra- 
normal essential amino acid needs. Its valuable amounts of B vitamins, 
iron, phosphorus, potassium, and other essential minerals also prove 
valuable aids during the period when considerably increased amounts of 
these nutrients are required. 

*Rhoads, J. E.: Supranormal Dietary Requirements of Acutely Ill Patients, J. Am. 
Dietet. A. 29:897 (Sept.) 1953. 


General Reference: Cuthbertson, D. P.: Nutrition, in Annual Review of Medicine, 
Stanford, California, Annual Reviews, Inc., vol. 4, 1953, p. 135. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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Upjohn 


one dose 
lasts 
2 to 4. weeks 


Depo-lestosterone 


Reg. U.S. Pat. Off. CYCLOPENTYLPROPIONATE 


Each ce. contains: 
Testosterone Cyclopentyl propionate 
mg. or 100 mg. 
Cottonseed Oil ........................- q.8. 


50 mg. per cc. available in 10 cc. vials 


100 mg. per cc. available in | ce. and 
10 ce. vials 


The Upjohn Company, Kalamazoo, Michigan 
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of wide application 


Provides fhe multiple requirements for effective treatment of 
nonspecific asthenia. 


The combined therapy is designed to increase appetite and 
improve the blood picture. Better digestion and improved anabolism 
are part of the corrective process. 


Livitamin is designed to treat the entire syndrome 


BRISTOL, TENNESSEE 


2!I 


— 
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/ Bag Catheters 


Foley Self- 
Retaining 
Inflatable 
Catheter 
No. 2327 


| MASTER CRAFTSMEN PRODUCE 
A.C.M.I. BAG CATHETERS OF 
SUPERIOR QUALITY 


Skilled workmen, ali specialists with years of manufacturing 
_, experience, produce A.C.M.L. inflatable catheters and bags. 

' Each step in the manufacturing process is carefully controlled 
to insure highest quality. 


Inflatable 
Catheter Bag 
No. 2500 


Foley 
Hemostatic 
Bag 
No. 2501 


All A.C.M.I. inflatable catheters and hemostatic bags are 
individually tested to assure high rate of flow, dependable 
' uniformity of inflation and accurate size. 


A.C.M.I. inflatable catheters and bags are made of purest 
Latex to withstand boiling and autoclaving. 


Inflatable self-retaining, continuous irrigating catheters and 
hemostatic bags with puncture-proof tips, and homogeneous 
wall structure are available in all types and sizes. 


_ FOR THE HIGHEST QUALITY IN CATHETERS 
SPECIFY A.C.M.lI. 


For further information write us or see your dealer. 


ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


; FREDERICK J. WALLACE, President 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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No. 310-66 
Kelly 
No. 310-71 lerge 
Kelly 


No. 310-231 extra large <q 
Deaver 


SKLAR-GRIP HANDLE 


Answer to “Retractor Fatigue 


The new Sklar-Grip follows the contour 
of any hand. This modification assures 
exceptional comfort and control during 
any surgical maneuver, particularly 
where prolonged retraction is indicated. 


The Sklar-Grip Handle... 
Easy to hold... 
A new experience in balance and control 


ar LONG ISLAND CITY, N. Y. 


CAUTION: If the name 
SKLAR is not stamped 
on the instrument it is 
not a genuine Sklar 
Product. 


No. 310-91 
Richardson 
No. 310-86 appendectomy 
Richardson 
large 


This new Sklar-Grip Handle 
is available on all sizes of 
Kelly, Richardson and Deaver 
Retractors and can be 
‘supplied on most standard 
patterns upon request. 
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needed 
for complete 
anemia 


Oy 


contains: 


Ferrous Sulfate U.S.P. 


0.33 mg. 
5,000 U.S.P. Units 
: Thiamine Hydrochloride...................... 2 mg. 
a vitamin mineral Pyridoxine Hydrochloride.................. - 0.1 mg. 
and folic acid 1.7 mg. 
EAND COMPANY, Chicago 11, Illinois 
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a new, superior, broac 


with fewer side € 


increased tissue difh 


Developed by Lederle research, ACHROMYCIN 
is a new broad-spectrum antibiotic which has 
already demonstrated notable effectiveness in 
clinical trials. 

Several investigators have reported defi- 
nitely fewer side reactions with ACHROMYCIN 
than those experienced with certain other 
broad-spectrum antibiotics. 

In addition, ACHROoMyYCcIN has shown quicker 
diffusion in tissues and body fluids. It also 
has greater stability, which prolongs high 
blood levels. 


LEDERLE LABORATORIES DIVISION AMERICAN 
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d-spectrum antibiotic 
effects, wide antimicrobial range, | 
usion 


Hydrochloride Tetracycline HCl Lederle 
CLINICAL INDICATIONS 
AcHROMYCcIN exhibits a broad range of activity against beta ‘ 
hemolytic streptococcic infections, E. coli infections (including 
urinary tract infections, peritonitis, abscesses), meningococcic, 
staphylococcic, pneumococcic and gonococcic infections, otitis 
media and mastoiditis, acute bronchitis and bronchiolitis, and 
certain mixed infections. 
DOSAGE FORMS 
CapsuLES—250 mg., 100 mg.,and INTRAVENOUS—500 mg., 250 mg., 
50 mg. and 100 mg. 
Spersoips* Dispersible Powder— Other dosage forms will soon be ‘ 
50 mg. per teaspoonful (3.0 Gm.) available. *Reg. U.S. Pat. Off. Bp 
Cyanamid company PEARL RIVER, NEW YORK 
—J : 
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VENOPAK alone 


provides these 


Safety Features 


PINCH CLAMP for Accurate Control 


During an infusion, complete 
control of the rate of flow may 

be obtained from a single 
adjustment of the finely-graduated 
aluminum clamp. 


MEDICATION IS INJECTABLE 
Into Container 


Only with VENOPAK can 

you add supplementary 
medication to parenteral 

fluid during venoclysis. Air 
filter of VENOPAK is removed 
for an instant and 

medication injected by 
syringe through filter opening. 


AIR FILTER Assures Sterility 


All air entering the container 
is filtered through a pledget 
of sterile cotton. Another 
important feature of VENOPAK 
is that there is no inrush of 
room air when the container 
seal is broken and VENOPAK 
attached. This is because 
Abbott solutions are not 


sealed. Cbbott 


investigate the complete ABBOTT I. V. LINE 


Abbott's 


COMPLETE 
AND BLOOD 
Ve TRANSFUSING 


Equipment 


Sterile, pyrogen-free 
and ready-to-use 


COLLECTING AND 
PRESERVING BLOOD 


For Vacuum Collection: 


ABBO-VAC@—A-C-D Solution, U.S.P. 
(N.1.H. Formula 8), in Universal bottles, 
500- and 250-cc. sizes. Blood is drawn 
directly into container by vacuum. 
Available with sterile, disposable Blood 
Donor Set. 


For Gravity Collection: 


NON-VAC* —A-C-D Solution, U.S.P. 
(N.1.H. Formula B), in Universal bottles, 
500- and 250-cc. sizes. Blood is drawn 
directly into container {closed technique) 
by gravity. Available with Donopak® 

24 and 48, with or without ottached, 
sterile, disposable needles. 


Abbott A-C-D Blood Container—A-C-D 
Solution, U.S.P. (N.1.H. Formula B), in the 
familiar Abbo-Liter® intravenous 

bottles, 500- and 250-cc. sizes. Blood 

is drawn (closed technique) directly into 
container by gravity. Available with 
Sodium Citrate 3% Solution in 500-cc. 
size. Also available with Donopak 24 and 
48, with or without disposable needies. 
Designed for exclusive use 

with Abbott 1.V. equipment. 


For Storing Plasma: 


Evacuated Empty Plasma Containers— 
Sterile evacuated 500- and 250-cc. 
Universal bottles for storing, 

transporting and administering 

plasma or serum. 


ADMINISTERING BLOOD 
and/or SOLUTIONS 


Blood Recipient Set—Sterile, disposable, 
ready-to-use plug-in set for 

administering blood from any Universo! 
bottle or Abbo-Liter type bottle. 

Hos flexible plastic filter chamber. 


VENOPAK®—Abbott’s sterile, 
disposable venoclysis unit for the 
administration of all intravenous 
solutions. Converts readily to a blood 
recipient set with o special, disposable 
blood filter. For use exclusively with 
Abbo-Liter® containers. 


(Series Hookup) 


Secondary Recipient Set—A unique, 
disposable unit with a built-in, flexible 
drip chamber and filter. Designed to 
plug into any Universal blood bottle and 
to connect with Abbott’s VENOPAK 
dispensing cop. Allows changeover from 
saline to blood in a matter of moments, 
without removing needle from vein. 


Secondary VENOPAK— Disposable 
unit designed for the continuous 
administration of fluids in the series 
hookup with VENOPAK. 


ADMINISTERING FLUIDS 
SUBCUTANEOUSLY 


SUB-Q-PAK@®—A completely disposable, 
preassembled hypodermoclysis unit with 
plastic ¥ tube for administration 

of fluids subcutaneously. 


ADMINISTERING 
PENTOTHAL® SODIUM 


VENOTUBE®— Length of plastic tubing 
with attached mate and female Luer 
adapters and pinch clamp. Allows 
anesthesiologist to keep syringe off the 
patient’s arm. Pinch clamp offers 
additional factor of safety. 


*Trade mark 


‘ 
e 
be e? 
as 
Aol 
ee e 
pe a 
4 
e 
e 
e 
% 
/ 
/> 
5 7 

eg 
“ 
404086 
ex 


surgical operating table 


New Table/ 
| Important Advance/ 


table top can NOW 
be lowered to 


For con pproach to the operative site— 
throughout the posturing category. 
Write Dept, SB-4 for complete catolog 
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XYLOCAINE 
| | 


fourth dimen 
of 


PREFERR 


Stocked by leading wholesale 
druggists and surgical supply 
houses as a 44%, 1% or 2% 
solution without Epinephrine 
and with Epinephrine 1:100,- 
000. 2% solution is also sup- 
plied with Epinephrine 
1:50,000. All solutions dis- 
pensed in SOQcc. and 20cc. 
multiple dose vials, packed 
5x50ce. or 5x20cc. to a carton, 


local anesthesia 


Xylocaine® Hydrochloride (Astra) 
merits special consideration by the busy 
anesthesiologist and surgeon. Profound 
in depth and extensive in spread, its 
well-tolerated effect is more significantly 
measured by the. time saved through its 
remarkably fast action, by which so 
much normally wasted “waiting time” 


is converted to productive “working 
time”. 


XYLOCAINE’ HCL 


Pronounced Xi lo‘cain 


‘(Brand of lidocaine *HCL) 
AN AQUEOUS SOLUTION 


A 4th dimensional approach 
to preferred local anesthesia 


Write Department Si for bibliography 


AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 


WORCESTER, MASS. 
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effortless suturing... less trauma with 
D&G extra-sharp ATRAUMATIC “needles 
for general closure 


Did you know that these 9 temper-tested, 
hand-finished D & G Atraumatic needles 
are combined with a variety of suture ma- 
terials? More and more surgeons use them 
for general closure and ob.-gyn. surgery 
because there is a fresh, sharp needle for 
each situation, no tug to clear the needle, 
less injury to tissues. Important, too—no 
threading, no dropped needles. 


Study the needles illustrated here and ask 
your suture nurse for your selections. 
D & G Atraumatic needle-sutures simplify 
inventory and save nurses’ time. 


Atraumatic needles replace these eyed needles 
Use % Circle Taper Point instead of: Mayo 
Catgut; Mayo Intestinal; Murphy Intestinal; 
Ferguson; Kelly. Use % Circle Cutting or Tro- 
car Point in place of: Regular Surgeons; Fis- 
tula; Mayo Trocar; Martin’s Uterine. 
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Need program material for staff meetings ? 
Request films from D & G Surgical Film Library. 
Write for catalog. 


Davis Geck Inc 


a unit of American Cyanamid Company 


Danbury, Connecticut 
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Aeroplast 
The surgical dressing 


applied by SPRAY : 


AEROPLAST suRGICAL DRESSING Offers 
new efficiency as a protective dressing for rou- 
tine surgical purposes. Used as the sole dressing 
agent in an extensive series of laparotomies, 
thoracotomies, herniorrhaphies, ileostom- 
ies, compound fractures, etc., as well as burns, 
skin graft donor sites, and severe excoriation, 
Aeroplast has clearly demonstrated important 
advantages over conventional dressing mate- 
rials and methods.* Aeroplast dressings are: 


transparent They permit continuous 
visual inspection of healing progress without 
removal. 


occlusive They seal contaminants out, 
vital fluids and electrolytes in (though sufh- 
cient vapor transmission occurs to prevent 
accumulation of normal perspiration). They 
withstand washing. 


flexible Regardless of where applied, 
they “fit” and maintain their integrity. They 
do not restrict desirable motion or circulation. 


sterile They are impermeable to bacteria. 
Properly applied to aseptic lesions, sterility is 
maintained as long as the dressing is allowed 
to remain intact. Aeroplast itself is bacterio- 
static. 


Aeroplast is applied with the press of a button, 
sprayed directly onto the lesion from a self- 
contained aerosol “bomb”. It is non-toxic, 
non-sensitizing, non-allergenic. Dressings are 
easily removed, after a period sufficient to 
allow complete “‘setting”’, by simple peeling. 


Supplied in 6 0z. aerosol-type dispensers through 
your prescription pharmacy or surgical dealer. 


Send for reprints and literature 


AEROPLAST CORPORATION 
416 Dellrose Avenue, Dayton 3, Ohio 


*Choy, D.S.J.: Clinical trials of ao new plastic dressing for burns and surgical 
wounds. A.M.A. Arch. Surg. 68:33-43 (Jan.) 1954. 
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AN IMPROVED 


Employs a new type of thin, strong, ‘twisted- 
strand’ cable. Offers a unique combination of 
flexibility and firmness. Facilitates guidance of 
probe tip through even the most tortuous veins. 


Cable, 36 inches long, is threaded on both 
ends. Removable handle, probe tip and olives 
are readily attached to either end. 


Removable handle makes stripping easier and 
surer, minimizes trauma. 


Since 1888, surgeons have depended 
on Kny-Scheerer for the ultimate in 
instrument craftsmanship. Available ™* 
exclusively through surgical dealers. 


INTRALUMINAL VEIN STRIPPER 


DESIGNED BY ROBERT A. NABATOFF, M. D., NEW YORK 


Supplied with three olives —9 mm., 12 mm., 
15 mm., two probe tips, one cable and fitted 
case which permits sterilization as a unit. All 
parts highly polished, easily cleaned, stainless 
steel. Repeated sterilization does not affect them. 


NOTE: 

Ask your surgical dealer to show you this im- 
proved vein stripper or write for further 
information. 


Kny-Scheerev CORPORATION 


35 EAST 17TH STREET © NEW YORK 3, N.Y. 


4 
~ 
4 
| 
a MARK 
REGISTERED 
t 3 I 
> 


choice parenteral multivitamin 


for the surgical patient 


(Multiple Vitamins, Injectable, Lilly) 


ready to use for intramuscular 
injection; may also be added to dextrose 


or saline intravenous infusions 


FORMULA 


EACH 2 CC. CONTAIN: 


10 mg. 
Pyridoxine Hydrochloride. 3 mg. 
Pantothenic Acid (as Sodium Pantothenate).......... 3 mg. 


IN 2-CC. AND 10-CC. AMPOULES 
DOSE 


2 cc. daily, continued as long as needed. 


ELt LILLY AND COMPANY, PMBDIANAPOLTS 6, A, 
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The American Journal of Surgery 


A PRACTICAL JOURNAL BUILT ON MERIT 


sixty-third year of publication 


APRIL 1954 


NUMBER FOUR 


Editorial 


THE SURGICAL MANAGEMENT OF GOITER, 
YESTERDAY AND TODAY 


Fe the purpose of this article we include all 
forms of toxic diffuse and nodular goiter and 
non-toxic nodular goiter, but not the simple 
colloid goiter of childhood or adolescence 
which, of course, is a medical problem. 

At the turn of the century goiter was a 
serious disease; there was no satisfactory medi- 
cal treatment, and surgical treatment in this 
field was in its infancy. The latter carried with 
it a high morbidity and mortality, while in the 
toxic type the added risk of fatal postoperative 
hyperthyroidism was a deterrent to the ready 
application of surgical treatment. 

During the second decade of this century 
surgery of the thyroid became somewhat less 
hazardous, due largely to improved operative 
technic. However, the serious threat of post- 
operative hyperthyroid storm with its high 
mortality, particularly in Graves’ disease, gave 
very little encouragement to those struggling 
to raise the standard of surgery in this field. 

Quite early in the third decade of this century 
Henry Plummer published his experience in the 
use of Lugol’s solution, administered for a week 
or two before thyroidectomy. This announce- 
ment started a new era in thyroid surgery. 
The hyperthyroid patient responded favorably 
to iodine and came to operation in a recession 
of the disease. Furthermore the tendency to- 
ward postoperative exacerbation was greatly 
reduced, so the mortality rate in thyroid sur- 
gery fell sharply. During this time the operative 
technic steadily improved also, putting thyroid 
surgery on a comparatively safe basis. 


For some years following Plummer’s ad- 
vocacy of Lugol’s solution before thyroidectomy 
in toxic cases, both patients and physicians had 
a great tendency to feel secure on the improve- 
ment from iodine alone, only to realize their 
mistake when recurrent exacerbations de- 
veloped. It was the surgeon who had to take 
over these sick people when they had missed 
the optimum time for operation, having be- 
come iodine-fast in the meantime. 

For twenty years iodine held the field as the 
chief hand-maiden to surgery in the care of 
hyperthyroidism. Only in the early years of the 
fifth decade was its supremacy threatened, 
when thiouracil and later propylthiouracil 
came into use followed by other allied anti- 
thyroid substances. 

Once again there was hope that these drugs 
might provide the long hoped for medical cure 
of hyperthyroidism. The dramatic improve- 
ment in symptoms headed by the steady reces- 
sion in the overactive metabolic functions was 
very encouraging. It was noted, however, that 
the goiter failed to recede and indeed some- 
times became larger. Occasionally complica- 
tions arose such as skin rashes, fever, agranulo- 
cytosis and others, but these were not the most 
disappointing features. Recurrent hyperthy- 
roidism began to appear after various durations 
of treatment and it was soon manifest that a 
very high percentage of recurrences and some 
complications made the antithyroid drugs very 
uncertain long-term agents. In even the pro- 
longed recessions the goiter was still present. 
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Editorial 


It is now usually conceded by those who have 
had a wide experience in this field that the 
antithyroid drugs find their most useful place in 
preoperative care of hyperthyroidism. 

Within the last decade a great advance has 
been made in the treatment of hyperplastic 
goiter by those who have pioneered the field of 
radioactive iodine (1-131). The success of this 
form of treatment is dependent on the affinity 
of the thyroid epithelium for iodine and conse- 
quently goiters without this property are not 
subjects for this treatment. 

Enthusiasm for this form of radiotherapy for 
even the hyperplastic type of goiter has been 
tempered by warnings of the uncertainty of 
its ultimate action on other vital functions, 
perhaps remote from the thyroid. The uncer- 
tainty as to the effect of such radiation on 
growth, sex and fertility in the young and the 
known tendency of radiation burns to produce 
carcinoma over fifteen to forty years, are some 
of the questions which will not be fully an- 
swered for another two or three decades at 
least. In the meantime in Canada the supply 
of radioactive iodine has been limited to re- 
search units, but recently in the United States 
more liberal extension of its use has been 
authorized. 

The research unit of my Province advocates 
the following conservative regulations, under 
which they operate: 

Indications for radioactive iodine: (1) recur- 
rent Graves’ disease; (2) Graves’ disease in the 
presence of a contraindication to surgery; (3) 
mild or gross hyperthyroidism causing cardiac 
disease; (4) carcinoma of thyroid with avid 
metastasis. 

Contraindications to use of radioactive 
iodine: (1) a patient under sixteen years of age; 
(2) a patient under forty years of age when 
another form of therapy is satisfactory; (3) 
nodular goiter, generally; (4) carcinoma of 
thyroid. 

These indications and contraindications seem 
fair and conservative; and although other 
groups extend this form of radiotherapy to a 
wider field, it is quite evident that surgery is 
still very much in the picture in the care of 
hyperplastic goiters and is still the only method 
of treatment in the great field of nodular goiters 
that are not fully todine-avid. 

We have discussed the impact of the three 
chief medical agents on the treatment of hyper- 
thyroidism, namely, iodine, antithyroid drugs 
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and radioactive iodine, so perhaps it is a good 
time to inquire into the state of uncertainty 
that seems to have developed in the profession 
in the treatment of hyperthyroidism. What is 
the balance between medical and surgical 
treatment? An attempt to assess this question 
is the chief purpose of this paper, and I was 
persuaded to undertake the task because of 
my own observations and those of many of my 
colleagues | in different branches of medicine in 
various parts of the continent. 

Many of us have been seeing an increasing 
number of patients with hyperthyroidism who 
have been receiving medical treatment for 
months or years and this tendency seems to 
have grown over the last decade. This seems 
to have stemmed from the exaggerated claims 
made by some physicians for antithyroid drugs. 
Gradually in the minds of some there has 
grown up the false idea that surgery has been 
superseded by medical agents. It has already 
been stated that iodine and the propylthiou- 
racil group are potent aids in preparing hyper- 
thyroid patients for surgery but are very 
uncertain and usually unsatisfactory agents in 
definitive treatment. 

The case for radioactive iodine is much 
stronger but has its limitations. It is most safely 
used in those patients with Graves’ disease 
over forty years of age. In Canada at present 
this form of treatment is given only in research 
units which cannot begin to supply the need 
as yet. It should be clear then that surgery still 
has a big field in the treatment of toxic diffuse 
goiter and is the only satisfactory agent in 
the cure of nodular goiter, with the possible 
exception of the occasional iodine-avid nodular 
goiter. 

Criticisms sometimes made of thyroidectomy 
are the morbidity, mortality and complications. 
In the hands of those familiar and competent in 
this branch of surgery there is perhaps no more 
satisfactory operation from the point of view 
of the patient. Experience should have taught 
the surgeon how much tissue to leave for future 
function in order to assure the patient a speedy 
recovery and an enduring measure of good 
health. Even in the best of hands an occasional 
case of persistent and/or recurrent hyper- 
thyroidism will occur in any large series of 
thyroidectomies for hyperplastic goiters. Rea- 
sonably radical bilateral resection has lowered 
this incidence, but if carried too far a residual 
degree of hypothyroidism may develop requir- 
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Editorial 


ing some thyroid therapy. This, of course, is 
true also in treatment by radioactive iodine. 
Although the tendency of late has been to 
advise radioactive iodine in the treatment of 
recurrent hyperthyroidism, I still believe that 
many of these cases are, as in the past, quite 
good surgical risks. These recurrent hyper- 
plastic goiters are usually fairly well encapsu- 
lated with a relatively poor blood supply, quite 
a different picture from the original goiter and 
accordingly less liable to take up iodine as 
readily. 

Even before the days of antithyroid drugs, 
with the help of iodine alone in preparing the 
patient, the mortality in experienced hands 
was little if any over 1 per cent. Since propyl- 
thiouracil became available for preoperative 
use some ten years ago, the mortality rate 
has gone down to a fraction of 1 per cent. 

The chief complications are injury to one or 
both recurrent laryngeal nerves and damage 
to the parathyroid bodies. Either of these com- 
plications should be rare, indeed, in competent 
hands. 

I would like to mention briefly the so-called 
non-toxic nodular goiter. Many of these people 
are non-toxic only in that their basal metabolic 
rates are normal. It is a common occurrence 
to see an old woman with auricular fibrillation 
and congestive heart failure being treated over 
the months by rest, digitalis and diuretics in 
the presence of an obvious nodular goiter.The 
fact that the basal metabolic rate is normal or 
low seems to put the physicians off the diag- 
nosis of thyrotoxicosis which may be the real 
cause of her cardiac breakdown. This is one 
type of heart trouble that can usually be 


helped. The removal of her nodular goiter may 
be expected to lighten the cardiac load so as to 
permit her once again to compensate without 
drugs and allow her a large measure of normal 
activity. If organic heart disease is associated 
with such a goiter, it is all the more necessary 
to relieve the heart of the added thyroid load 
by removing the nodular goiter. 

I cannot close without calling attention 
again to the tendency on the part of the profes- 
sion to ignore the nodular goiter not associated 
with the classical findings of hyperthyroidism. 
Early surgical treatment in this group means 
freedom from future thyrotoxicosis. We should 
keep in mind, also, that thyroid cancer tends 
to develop in nodular goiters that have been 
present usually for many years. The highest 
incidence of malignancy has been found in the 
solitary adenoma. 

In summary, there seems to be no real con- 
flict between the medical and surgical treat- 
ment of goiter. Radioactive iodine is of use only 
in those goiters such as Graves’ disease in 
which the thyroid epithelium has a strong 
avidity for iodine. Of these, it is not usually ad- 
vised for patients under the age of the meno- 
pause but is most commonly given to the older 
group. Its use is contraindicated in childhood 
and pregnancy. 

A realistic view of the whole field of goiter 
seems to show that surgery is still on a very firm 
basis, aided by the preoperative use of Lugol’s 
solution and/or antithyroid drugs, in preparing 
the toxic goiter for surgical treatment. 


Gorpbon S. FAHRNI, M.D. 
Vancouver, B. C., Canada 
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SCIENTIFIC PAPERS 


Metastatic Malignancy of the Jaws” 


S. Gordon CASTIGLIANO, M.D., AND C. JULES RoMINGER, M.D., Philadelphia, Pennsylvania 


ETASTATIC malignancy involving the jaws 
M is rare. A review of the literature from 
1902 to 1953 revealed a total of 176 instances of 
this malignancy. Most of the reported instances 
have been single case reports although several 
authors have reported a series of cases.?:5*:7.5 

In several papers the histopathology of meta- 
static malignancy of the jaws has been dis- 
cussed at length.’”:*8 Only a few authors have 
stressed the clinical features and the differ- 
ential diagnosis of these lesions.*-”° 

It is the purpose of this article to present an 
analysis of the clinical signs and symptoms of 
metastatic malignancy involving the jaws with 
respect to the differential diagnosis. 

Of great clinical importance is the little 
realized fact that metastasis involving the jaws 
may be the first symptom of malignant disease 
arising in a distant site. The symptoms and 
signs of metastatic malignancy involving the 
jaws may therefore constitute the patient’s pre- 
senting complaint when first seen. Therefore, 
jaw metastasis could be and occasionally is 
confused with a primary mandibular lesion. 
Accurate diagnosis is essential for proper man- 
agement of these lesions. Cases of jaw metasta- 
sis in this article are sharply distinguished from 
invasion of the mandible by oral malignancy 
which occurs with relatively great frequency 
and seldom causes diagnostic uncertainty. 

If physicians and dentists were more aware 
of the possibility of metastasis to the jaws and 
of the clinical symptoms and signs of these 
lesions, more cases would be recognized and 
unhappy mistakes of treatment avoided.” 

As will be shown in the following cases accu- 
rate diagnosis is not always a simple matter, 
especially when the symptoms of the mandibu- 
lar metastatic lesion constitute the presenting 
complaints. 

Seven new cases of metastatic malignancy 


* From the Head and Neck Service, American Oncologic Hospital, Philadelphia, Pa. 
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involving the jaws are reported and added to 
the literature. The first reported case of 
seminoma of the testis with metastasis to the 
mandible and maxilla as the first complaint is 
presented. 


CASE REPORTS 


Case 1. F. Z. (No. C-11910), a fifty-three 
year old white man, was first seen by one of 
us (S. G. C.) on October 22, 1951. The history 
revealed that in August, 1951, the patient first 
noted soreness of the right upper and lower 
gums. He visited his dentist who refused to 
remove the patient’s teeth because two ulcer- 
ated lesions were present. He was referred to 
his family doctor and was treated with local 
applications and penicillin troches for two 
months without relief. A complete physical 
examination was not performed. The patient 
was then admitted to a hospital where he was 
seen by an oral surgeon. Each of the lesions 
were biopsied and the patient was referred to 
the senior author for management of a sup- 
posed primary cancer of the oral cavity. 

On admission two “kissing” lesions pre- 
sented in the oral cavity. One lesion involved 
the right lower gingival ridge and extended into 
the gingivobuccal sulcus and floor of the mouth. 
This lesion was ulcerated and although indu- 
rated, lacked the classic induration of epi- 
dermoid carcinoma. It measured 3.8 by 6 cm. 
(Fig. 1.) The second lesion involved the 
superior gingivobuccal sulcus and palate. Its 
characteristics were similar to the lesion previ- 
ously described, and it measured 3 by 4 cm. 
(Fig. 2.) Roentgenograms of the mandible re- 
vealed an area of bone erosion corresponding to 
the position of the soft tissue lesion. (Fig. 3.) 

+ Since the preparation of this paper the German 


literature presents a case of seminoma with metastasis 
to the mandible. 
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Fic. 1. Case 1. A, an ulcerated lesion measuring 3.8 by 6.0 cm. which involves the right lower gingival ridge. 
It extends into the floor of the mouth and the gingivobuccal sulcus and invades bone. Note gross similarity 
to primary oral epidermoid carcinoma. Biopsy revealed metastatic seminoma. B, photomicrograph of lesion 


showing typical appearance of seminoma; low power. 


Fic. 2. Same case. An ulcerated lesion measuring 3 by 4.cm., involving the right upper gingiva and extending 


into the gingivobuccal sulcus and onto the palate. 


Fic. 3. Same case. Roentgenogram of mandible revealed an area of bone destruction simulating that seen 


with invasion of the jaw by primary oral malignancy. 


Review of the biopsy specimens taken else- 
where showed undifferentiated neoplasm which 
was thought to be lymphosarcoma. 

During the course of the routine workup a 
firm, heavy tumor of the right testicle was 
noted. (Fig. 4.) This was thought to be semi- 
noma. Although the mass had been known to 
be present for six months, the patient thought 
little of it and failed to advise any previous 
examiner of its presence. 

An intravenous pyelogram showed deviation 
of the left ureter in its upper third due to a 
para-aortic metastatic tumor mass. Roentgeno- 
grams of the chest revealed pleural effusion on 
the left side and a metastatic nodule in the 


right lung. Palliative roentgen therapy was 
delivered chiefly to the intraoral lesions. 

On November 23, 1951, a right orchidectomy 
for diagnostic purposes was performed. The 
pathologic diagnosis was seminoma. (Fig. 5.) 
On December 15th, evidence of cerebral me- 
tastasis developed and the patient died four 
days later. 

Final diagnoses were: seminoma, right testi- 
cle; metastatic seminoma, mandible and 
maxilla; metastatic seminoma, left para-aortic 
area; metastatic seminoma, both lungs; meta- 
static seminoma, brain. 

Caseu. K.S. (No. C-11608), a forty-seven 
year old Negro man, was first seen in the Head 
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Fic. 4. Case 1. Firm tumor mass replacing right testis. Discovered during routine work-up. Typical clinical appear- 


ance of seminoma. 


Fic. 5. Same case. Gross specimen of tumor; testis is entirely replaced by a fleshy, mottled, yellow, gray and brown 
tumor with hemorrhagic areas; note intact tunica. Histopathologic diagnosis: seminoma. 


and Neck Clinic of the American Oncologic 
Hospital on May 4, 1951. The patient’s history 
revealed that in December, 1950, a painless 
swelling overlying the right mandible de- 
veloped. In April, 1951, he visited another 
hospital where a diagnosis of metastatic carci- 
noma was made. He received roentgen therapy 
and between April 20 and 27, 1951, 1,800 r 
(in air) had been delivered to the lesion uti- 
lizing conventional roentgen therapy.* At this 
point the patient left the hospital and received 
no further treatment until he was seen at the 
American Oncologic Hospital. 

On admission a tumor expanding the right 
side of the mandible was noted. It measured 
6.8 cm. in diameter, extending from the condyle 
to the second bicuspid area. It was neither 
tender nor ulcerated. The swelling extended 
into the neck at the angle of the mandible. 

Roentgen studies of the mandible revealed 
an osteolytic lesion with hazy edges. (Fig. 6.) 
The lesion involved the ramus of the mandible 
and extended from the angle toward the 
condyle. Roentgenogram of the chest revealed 


* Factors of conventional roentgen therapy: 200 kv., 
20 ma., 50 cm. T.S.D., 1 mm. Cu plus 1 mm. aluminum 
filtration, H.V.L. 1.2 mm. Cu. Unless otherwise speci- 
fied, these factors are those employed in all cases re- 
ported herein. 
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an area of atelectasis in the upper lobe of the 
right lung. Bronchoscopy revealed no abnor- 
malities. Bronchoscopic washings studied by 
the method of Papanicolaou showed no malig- 
nant cells. However, clinically, the picture was 
that of bronchogenic carcinoma. Biopsy of the 
mandibular lesion was interpreted as meta- 
static carcinoma. 

Between August gth and September 1, 1951, 
a total tumor dose of 8,200 r was delivered to 
the lesion, using a combination of supervoltaget 
and conventional (200 kv.) roentgen therapy. 
The lesion regressed about 80 per cent. 

Shortly thereafter the patient complained of 
pain in both hips and the left sacral area. 
Roentgenograms revealed osteolytic lesions in- 
volving the femoral areas as well as the pulmo- 
nary area. The pulmonary lesion regressed 
about 50 per cent but no demonstrable roent- 
genographic regression of the osseous lesions 
occurred, although pain was somewhat relieved. 

The patient’s course was gradually downhill. 
Signs of cerebral metastasis developed and the 
patient expired on July 13, 1952. 

Final diagnoses were: bronchogenic carci- 


{ Factors of supervoltage therapy were 1.75 M.E.V., 
180 ma., 70 cm. T.S.D. 11.7 mm. Pb equivalent filtra- 
tion. Unless otherwise specified, these factors are those 
employed in all cases using supervoltage herein. 
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noma with metastasis to the mandible; supra- 
clavicular lymph node metastasis; skeletal me- 
tastasis to femora, pelvis and mandible; 
cerebral metastasis. 

Case m1. A. B. (No. C-9453), a fifty-six 
year old white woman, was first seen at the 
American Oncologic Hospital on August 13, 
1948. Clinical history revealed that in May, 
1948, she first noted that the mandibular molar 
teeth on the right side were loose. Pain was not 
a symptom. At about the same time the patient 
noted bleeding from the gums. She consulted 
her dentist who told her not to worry as long 
as she had no pain. 

In June, 1948, the patient noted swelling of 
the right side of the face with associated pain 
in the right temporal area and the right ear. 
She consulted another dentist who removed 
one of the teeth. A biopsy of the mass was per- 
formed elsewhere. The pathologic report was 
transitional cell carcinoma, primary in the j jaw. 
The patient was then referred to the senior 
author for jaw resection. Pathologic review 
of the slides by our pathologist revealed 
adenocarcinoma. 

When first seen a large indurated mass pre- 
sented involving the right side of the face, 
apparently originating in the mandible. It in- 
volved the molar and premolar areas and the 
lower half of the ascending ramus of the 
mandible. There was a sinus overlying the right 
mandible at the site of biopsy near the angle. 
Intraorally, the mandible was exposed for a 
distance of 5 cm. extending posteriorly from the 
premolar area. 

A roentgenogram of the mandible revealed a 
large expansile lesion showing both osteolytic 
and osteoblastic changes involving the ramus 
and body of the right side of the mandible. A 
“sun-ray”’ effect was noted. Roentgenographic 
diagnosis was osteogenic sarcoma. (Fig. 7.) 

On routine physical survey a large fungating 
rectal mass was found 4 cm. above the anal 
sphincter. A biopsy of this lesion was _ in- 
terpreted as adenocarcinoma. The microscopic 
pictures of the rectal lesion and mandibular 
lesion were identical. 

Between August 17, 1948, and September 24, 
1948, a total tumor dose of 6,100 r was delivered 
to the mandibular metastatic lesion, using con- 
ventional roentgen therapy. Only slight re- 
gression of the lesion resulted. 

Between September 4, 1948, and October 4, 
1948, palliative conventional roentgen therapy 


was delivered to the rectal lesion, delivering a 
tumor dose of 4,000 r. 

Shortly thereafter painful metastasis de- 
veloped in the right femur, relieved by pallia- 
tive roentgen therapy. Hepatic and pulmonary 
metastasis, and intestinal obstruction then de- 
veloped and the patient expired on December 
11, 1948. An autopsy was not performed. 

Final diagnoses were: adenocarcinoma of the 
rectum; metastatic carcinoma of the mandible; 
metastatic carcinoma of the liver; metastatic 
carcinoma of the lungs. 

Case iv. L. W. (No. C-9717), a forty-six 
year old Negro woman, was first seen in the 
Head and Neck Clinic of the American Onco- 
logic Hospital on December 30, 1948. The 
history revealed that twenty-five years prior 
to admission the patient first noted a mass in 
the right breast about which she did nothing. 
Two months prior to admission the right breast 
enlarged and became painful. She visited a 
physician and was immediately referred for 
treatment. 

On admission the entire right breast was in- 
volved with a hard, fixed mass that measured 
8 by 9 cm. The skin was edematous and “peau 
d’orange” in type. The nipple was inverted. 
Several large, obviously metastatic, nodes were 
found in the right axilla and in the left supra- 
clavicular area. Survey roentgenograms of the 
chest and skeletal system showed no evidence 
of distant metastasis. An aspiration biopsy of 
the right breast revealed carcinoma. 

Conventional roentgen therapy was de- 
livered, using tangential portals covering the 
four quadrants of the breast. Between January 
4th and April 1, 1949, an estimated dose of 
8,800 r was delivered to the entire right breast. 
The tumor responded well and remained con- 
trolled until the patient’s death. 

The right axilla was treated, using a three- 
port crossfire. Between January 12th and 
February 17, 1949, a total estimated tumor 
dose of 5,700 r was delivered to the right axilla. 
Castration was accomplished by delivering a 
tissue dose of 500 r to each ovary. 

Between March ist and April 7, 1949, a 
tumor dose of 8,700 r was delivered to the 
metastatic left supraclavicular mass. The mass 
responded well to treatment. 

The patient remained well until January, 
1950, at which time evidence of metastasis in 
the lumbar spine developed. The patient was 
given testosterone propionate, 100 mg. three 
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Fic. 6. Case 11. Osteolytic lesion expanding the angle of the mandible. Note sclerotic portion extending into 
ramus. Superiorly the lesion extended to the condyle. The primary lesion was demonstrated in the upper 
lobe of the right lung. Biopsy revealed undifferentiated carcinoma. 


Fic. 7. Case 111. Roentgenogram of mandible. A large expansile lesion involves the entire right mandible and 
invades the neck. Osteolytic and osteoblastic changes are present. Note “‘sun-ray” effect typical of osteo- 
genic sarcoma. Histopathologic report: metastatic adenocarcinoma. Large carcinoma of rectum was primary 
lesion. 


Fic. 8. Case iv. Roentgenogram showing large osteolytic lesion involving the body and ramus of left man- 
dible. The lesion extends into the soft tissues. Primary mammary carcinoma had been treated eighteen 
months previously. Generalized osseous metastasis was present. 


Fic. 9. Case v1. Roentgenogram of mandible following removal of teeth. The osseous structure appears normal 
even in the presence of advancing metastatic disease. The primary lesion involved the right breast. Histo- 
pathologic report was metastatic adenocarcinoma. 
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times weekly intramuscularly and her pain 
subsided. 

Metastasis developed in the skull and in 
May, 1950, a mass was palpable at the left 
angle of the mandible. Roentgenograms showed 
an osteolytic lesion. (Fig. 8.) Palliative super- 
voltage roentgen therapy was given. Between 
May gth and June oth a dose of 4,500 r (in air) 
was delivered to the lesion. The mass responded 
well to treatment and pain subsided. 

In August, 1950, numerous other metastatic 
lesions appeared. Pulmonary metastasis de- 
veloped, with bilateral pleural effusion. The 
course of the disease from then on was gradu- 
ally downhill and the patient expired on 
October 14, 1950. 

Autopsy revealed residual carcinoma of the 
right breast with generalized osseous metasta- 
sis, lymph node metastasis and pulmonary 
metastasis. 

Final diagnoses were: carcinoma of breast 
with regional lymph node metastasis; general- 
ized skeletal metastasis with involvement of 
mandible, metastatic carcinoma of the lungs. 

Case v. E. C. (No. C-5928), a thirty-one 
year old white woman, was first seen at the 
American Oncologic Hospital on September 3, 
1941. The history revealed that six months 
prior to admission the patient first noted a 
mass in the outer half of the right breast. The 
lesion was neglected until one month prior to 
admission, at which time the patient consulted 
a physician and was referred to the senior 
author for management. 

On examination a nodular tumor measuring 
4 by 6 cm. located in the upper outer quadrant 
of the breast was discovered. Deformity of the 
breast in all examining positions was obvious 
and a creamy discharge from both nipples 
could be obtained. There was no evidence of 
metastasis. 

On September 11, 1941, a mastotomy was 
performed. The pathologic report was adeno- 
carcinoma of the breast. The patient refused 
to have a radical mastectomy performed. 

Conventional roentgen therapy was de- 
livered. A total tumor dose of 4,500 r was de- 
livered to the axilla and 3,000 r to the breast. 
A brisk ulcerative epidermitis developed and 
healed in six weeks. 

The patient then consented to radical mas- 
tectomy. On December 2, 1941, a right radical 
mastectomy was performed. The pathologic 
report was adenocarcinoma of the breast with 


501 


axillary metastasis. Healing of the wound was 
not delayed despite preoperative irradiation. 

Postoperatively, the patient was castrated 
by irradiation therapy. A tissue dose of 500 r 
was delivered to each ovary. 

In June, 1942, symptoms of osseous metasta- 
sis developed. Routine skeletal survey roent- 
genograms revealed generalized osseous me- 
tastasis. Several radiolucent areas were noted 
in the mandible. The patient, however, had no 
symptoms referrable to this area. She expired 
on December 17, 1942. 

Final diagnoses were: carcinoma of right 
breast with regional lymph node metastasis; 
generalized skeletal metastasis with involve- 
ment of mandible. 

Case vi. F. L. (No. C-11425), a thirty- 
seven year old white woman, was first seen at 
the American Oncologic Hospital on February 
9, 1951. Clinical history revealed that in June, 
1950, the patient noted a lump in the upper 
outer quadrant of the right breast. She con- 
sulted a physician who advised that the swelling 
was a “swollen milk gland” and not to worry 
about it. Three months later the patient con- 
sulted another physician and was referred to a 
surgeon. On October 7th a right mastectomy 
was performed. Postoperative roentgen therapy 
was administered, including castration therapy. 
In December the patient noted several skin 
nodules adjacent to the scar and a mass in the 
right axilla. In January, 1951, a second course 
of roentgen therapy was administered and she 
was started on oral testosterone. Because of 
poor response to this treatment the patient was 
referred to the senior author for further 
management. 

When first seen by us, the right breast was 
absent. The tendons of the pectoralis major 
and minor were present, indicating that an 
incomplete operation had been performed. A 
mass presented in the right infraclavicular area 
and in the right axilla, which areas were in- 
volved in a severe ulcerative roentgen epider- 
mitis. Survey roentgenograms of the chest and 
bones showed no evidence of metastatic malig- 
nancy. Roentgen therapy was instituted, using 
supervoltage irradiation. 

Between February 28th and April 23, 1951, 
a total tumor dose of 5,600 r was delivered to 
the right axilla. During this time the patient 
received 100 mg. of testosterone propionate 
intramuscularly three times weekly. 

Shortly after the patient was first seen by us 
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paresthesia of the right lower lip developed. 
A short time later pain developed in the right 
mandible in the region of two carious teeth, 
the right mandibular first and second molars. 
Metastatic malignancy was suspected but 
roentgenograms of the mandible were normal. 
(Fig. 9.) In March the right mandibular first 
and second molar teeth were removed, using 
local anesthesia. At this time the bone was 
grossly normal. 

The patient’s symptoms were not relieved 
by this procedure. Careful examination of the 
mouth on numerous occasions revealed no 
abnormalities until May 2nd at which time the 
lateral plate of the right mandible showed ex- 
pansion and tenderness. On May 4th, a biopsy 
of the mass was performed. The pathologic 
report was metastatic carcinoma in bone. Even 
at this time roentgenograms of the mandible 
were normal, as were x-rays of the long bones. 

Conventional roentgen therapy was given to 
the mandibular metastasis. Between May 15th 
and 28th 3,000 r (in air) were delivered to a 
portal overlying the right mandible. The pa- 
tient’s pain was completely relieved. 

Toward the end of this course of therapy evi- 
dence of hepatic metastasis developed and the 
patient became progressively weaker. She ex- 
pired June 16, 1951. Autopsy was not done. 

Final diagnoses were: carcinoma of breast 
with regional lymph node metastasis; meta- 
static carcinoma, mandible; metastatic carci- 
noma, liver. 

Case vu. E. B. (No. C-3938), a fifty-four 
year old white woman, was first seen at the 
American Oncologic Hospital on April 5, 1939. 
The clinical history revealed that a swelling on 
the left side of the hard palate developed four 
months prior to the patient’s first clinic visit. 

On examination there was a purple diffuse 
swelling of the left side of the hard palate. 
The tumor measured 3 by 4 cm. A biopsy was 
obtained and the pathologic report on the ex- 
cised specimen was lymphosarcoma. 

Roentgenogram of the chest showed slight 
widening of the mediastinum. The palatal and 
mediastinal lesions were treated with con- 
ventional roentgen therapy. 

The patient remained well until May, 1940, 
at which time cervical lymphadenopathy de- 
veloped. Biopsy of one of these nodes revealed 
lymphosarcoma. 

In December hepatomegaly and inguinal 
lymphadenopathy developed. Splenomegaly, 
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axillary and epitrochlear lymphadenopathy 
appeared in rapid succession. Severe anemia 
developed and multiple blood transfusions were 
necessary to maintain the patient’s blood pic- 
ture in reasonable balance. Bilateral pleural 
effusion and ascites developed in October, 1941. 
The patient expired on February 21, 1942. 
Autopsy revealed generalized lymphosarcoma. 

Final diagnoses were: lymphosarcoma, gener- 
alized; lymphosarcoma, palate. 


COMMENTS 


Metastatic malignancy involving the jaws is 
rare. A review of the literature from 1902 to 
1953 uncovered a total of 176 reported cases. 
Of 1,376 deaths from malignancy at the 
American Oncologic Hospital, only seven cases 
of true metastatic malignancy involving the 
jaws were found.* Of these seven cases, six 
involved the mandible and one involved the 
maxilla and jaw. 

In most of the cases reported in the literature 
solitary metastatic lesions presented in the in- 
volved jaw. Three reported cases presented 

multiple metastatic lesions to the jaws. In two 
ovarian cases reported, one case presented two 
distinct metastatic lesions’* and the other case 
presented four distinct metastatic lesions to 
the mandible and maxilla.'* In Case 1 of the 
present series solitary metastatic lesions, origi- 
nating in a seminoma of the testicle, involved 
the mandible and maxilla. 

In Table 1 are listed the various sites of 
origin of lesions metastatic to the jaws. Meta- 
static lesions to the jaws have been reported 
originating from carcinoma of the thyroid 
gland, breast, kidney, prostate gland, lung, lip, 
stomach, large intestine, parotid gland, tonsil, 
adrenal gland, ovary, testis, nasal mucous 
membrane, uterus, sarcoma of the ovary, 
sarcoma of breast, sarcoma of bone, lympho- 
sarcoma, Kaposi’s sarcoma, dysgerminoma of 
ovary and melanoma have accounted for nine- 
teen known cases of metastatic malignancy in 
the jaws.T 

* Invasion from primary carcinoma of oral cavity is 


excluded. 


t Specific references: thyroid, !%31,35,37, 4.54.79 breast, 
2,7,8a,8b, 10,16, 17,19, 20,23,52,55,56,61,65,66,70 kid 3,12, 30,33, 38, 39, 49,60 
idney, 


68.72 prostate, 10, 40,48,63,70 84,36, 46,52,60,67,68,74 Jip 40,70 
stomach,** large intestine,®* 4455.6! parotid gland,'® 
tonsil,”! ovary,'*73 testis,??5? nasal mu- 
cous membrane,” uterus,® sarcoma of ovary,'* sarcoma 
of breast, sarcoma of bone,*!:4256 lymphosarcoma, 
Kaposi’s sarcoma, dysgerminoma 
of ovary.” 
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Carcinoma of thyroid has accounted for the 
greatest number of lesions metastatic to the 
jaws. Hypernephroma, carcinoma of the breast, 
carcinoma of the lung, prostate and lip* follow 
in order of frequency. Geschickter and Cope- 
land® in a survey of 334 cases of primary 


TABLE I 
METASTATIC INVOLVEMENT OF JAWS 
CASES FROM LITERATURE 

No. of 
Location of Primary Cases 

Carcinoma thyroid................ 47 

Carcinoma breast................. 40 

Hypernephroma.................. 19 

Carcinoma prostate............... 8 

7 
Carcinoma rectum................ 5 
Malignant melanoma.............. 
Carcinoma stomach............... 3 
Dysgerminoma of ovary........... 2 
Casemoma 2 
Carcinoma uterus................. 2 
Chondromyxosarcoma of bone..... . 2 
Unknown primary carcinoma....... 2 
Casctmoma 2 
Basal cell carcinoma nose.......... I 
I 
I 
Carcinoma parotid................ I 
I 


Osteochondroma of bone........... 
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carcinoma of different sites found skeletal me- 
tastasis in the following percentages: carcinoma 
of the thyroid, 40 per cent; hypernephroma, 
34.9 per cent; carcinoma of the lung, 16.6 per 
cent; carcinoma of the prostate, 12.8 per cent 


*It should be emphasized that the incidence of 
metastatic malignancy involving the jaw and origi- 
nating in carcinoma of the lip is not as frequent as here 
suggested. In an analysis of 500 cases of carcinoma of 
the lip by the present authors (to be published?’) we 
found only one instance of distant metastasis. None of 
these 500 cases presented jaw metastasis. On the other 
hand, direct invasion of the mandible was relatively 
frequent in advanced lesions and must always be 
differentiated from metastasis. The present authors are 
not convinced that other workers describing and re- 
porting metastasis to the jaws from primary intraoral 
carcinoma have critically differentiated between direct 
invasion and metastasis. 
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and carcinoma of the breast, 5.2 per cent. 
(Table 1.) 

Blumer” in his study of osseous metastasis 
from various primary sites gives the following 
percentages: the prostate, 70 per cent; the 
adrenal, 50 per cent; the thyroid, 36.9 per cent; 


TABLE 
OSSEOUS METASTASIS 
Per cent with Osseous Metastasis No. of 
Cases of 
Jaw Me- 
Pri ot al. 
Copeland ture) 
Cartinoma, thyroid. . 40.0 36.9 mee 47 
Hypernephroma..... 34.9 25.0 24.0 19 
Carcinoma, lung..... 32.5 13 
Carcinoma, prostate. 12.8* 70.0 are 8 
Carcinoma, breast... 16.5T 73.1 40 
Adrenal gland.......| ..... 50.0 4 


* The authors regard this figure as low. The incidence depends 
among other things on the extent of the roentgenological surveys 
made. Inasmuch as osseous metastasis can be present in the 
absence of pain, unless skeletal surveys are made, many cases 
of metastasis would be missed. This figure, in the authors’ 
judgment, more nearly approximates 50 per cent. 

+ The authors regard these figures as low. The incidence de- 
pends on the selection of cases. Obviously, in early cases the 
incidence would be low. Taking all cases unselected at the time 
first seen, the figure should approximate 30 per cent (x-ray 
evidence). 
the kidney, 25 per cent and the breast 16.5 per 
cent. 

The incidence of sites of origin of reported 
cases of metastatic malignancy involving the 
jaws closely parallels the reported incidence of 
primary sites associated with generalized 
osseous metastasis. This is understandable 
since most of the reported instances of jaw 
metastasis have occurred in patients with gen- 
eralized metastasis. It should again be empha- 
sized, however, that although osseous metasta- 
sis generally occurs late in the known course of 
malignant disease, metastatic malignancy in- 
volving the jaws may be the first symptom of 
the malignant disease. In cases in which me- 
tastasis to the jaw may be the first sign (50 per 
cent of this series), accurate diagnosis is essen- 
tial to the proper management of the disease 
in general and for the avoidance of useless 
mutilating surgery to the jaw.” 

The gross pathologic findings of metastasis 
in the jaw from any given primary lesion are 
essentially the same as in other osseous meta- 
static lesions. The vast majority of the osseous 
metastatic lesions are osteoblastic in nature. 
The mental nerve is involved in some cases 
(Cases vi and viit) and carcinomatous invasion 
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of the pulp chamber of a tooth has been 
described. 

In the presence of a distant primary carci- 
noma with a lesion of the mandible it does not 
follow that metastasis should always be the 
only tenable diagnosis. Metastatic malignancy 
involving the jaws must be differentiated from 
primary oral soft tissue malignancy with osse- 
ous invasion,'* primary malignant mandibular 
lesions, benign tumors and cysts of the mandi- 
ble, infections of dental origin and possibly 
certain cases of fibrous dysplasia. 

Multiple malignancy can and does occur. In 
the past five years the primary control rate of 
oral malignancy has improved greatly in this 
hospital. During this same period in a number 
of our patients primary malignancy in other 
sites have developed. For example, in a ten-year 
study of cancer of the lip, in 20 per cent of the 
patients followed a second primary malignancy 
had developed. Patients in whom multiple 
carcinomas of the skin, oral cavity and colon 
develop are being encountered with increasing 
frequency.”"*> Multiple malignancy should be 
excluded as a possibility inasmuch as the 
prognosis in a case with two individual local- 
ized primary malignancies is infinitely better 
than it is in a case with one primary lesion with 
distant bone metastasis, in which the prognosis 
is always hopeless. 

To establish the diagnosis, several points are 
essential to consider: (1) an accurate history of 
the presenting symptoms; (2) an accurate his- 
tory of past illnesses and systemic review; (3) a 
complete physical examination which always 
includes a pelvic and rectal examination; (4) 
roentgenograms of the skeletal system includ- 
ing mandible films of high diagnostic quality; 
(5) an adequate biopsy interpreted by a compe- 
tent tumor pathologist and (6) the diagnosis 
must be thought of to be finally established. 

Metastatic malignancy of the jaws produces 
variable signs and symptoms. The first sign or 
symptom may be tumefaction. This may take 
the form of a soft tissue tumor of the gingiva 
or a mass in the jaw. In Case 1 of our series the 
presenting symptom was an intraoral soft tissue 
tumor. These lesions, involving the mucous 
membrane as well as the underlying bone, may 
be confused with primary oral malignancy.”*:27.%8 

In some cases the teeth may loosen, float in 
tumor and then finally exfoliate (Cases 1and 111). 
This change, however, is far more often associ- 
ated with invasion from primary oral malig- 


504 


nancy than with metastatic lesions from dis- 
tant sites.?7.°8 

In other cases pain or “‘toothache”’ may be 
the first symptom. A metastatic lesion, how- 
ever, may be present without causing pain 
(Case v). The lesion was found during routine 
roentgenographic bone survey after other osse- 
ous metastatic disease had been discovered. 

A symptom complex which may precede pain 
is some combination of paresthesia of the lower 
lip, numbness and even a sensation of thicken- 
ing of the lip.*:!':%6? We have observed this 
triad in two of our cases as the initial mani- 
festation of disease. The symptoms obviously 
resulted from involvement of the mental nerve. 

There is no place for the perfunctory history 
and physical examination in the field of on- 
cology. Nothing less than a complete history 
and physical examination is acceptable. The 
importance of careful history-taking and com- 
plete physical examination is illustrated in 
several cases of our series. For example, in 
Case 1 physical examination revealed an un- 
suspected seminoma of the testis, and in 
Case 111 an unsuspected carcinoma of the 
ampulla of the rectum. 

In Case 11 a thorough systemic review re- 
vealed symptoms leading to the diagnosis of 
bronchogenic carcinoma. 

In Cases tv, vi and vit the oral findings were 
so dominant and so suggestive of primary oral 
malignant disease that an error in diagnosis and 
management was prevented only by a careful 
follow-through in the history-taking and the 
physical examination. 

The roentgenographic findings in these cases 
are variable. The findings may be the same as 
those in infections of dental origin, benign 
cystic lesions of the mandible (Cases 11 and v) 
or invasion of bone by primary oral malignancy 
(Case 1). In some instances the findings may be 
the same as in primary malignant disease of 
bone. In Case u1 the roentgenogram revealed 
the typical “‘sun-ray”’ appearance of osteogenic 
sarcoma. In other cases advancing metastatic 
malignancy may be present in the jaw without 
demonstrable roentgenographic change even 
though the condition is strongly suspected and 
numerous efforts are made to demonstrate the 
disease (Case v1). 

When a patient with a known malignancy 
presents the symptom complex as described 
previously, dental roentgenograms and lateral 
roentgenograms of the jaw should be made to 
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rule out the presence of metastasis prior to the 
removal of teeth. However, it should be empha- 
sized again that the roentgenograms of the jaw 
may present no evidence of disease while the 
jaw is extensively involved with metastatic 
carcinoma (Case v1). In cases of this type, when 
teeth are removed, an adequate biopsy should 
be taken through the tooth socket to rule out 
the possibility of metastasis. Before this is 
undertaken, consultation should be had with 
the surgeon and/or radiotherapist who may 
have treated the patient. 

An adequate biopsy, properly interpreted, is 
the only accurate method of establishing the 
diagnosis. Even with an adequate biopsy the 
exact type of tumor may not always be appar- 
ent at once (Case 1). The exact diagnosis may 
be made only after the primary lesion is dis- 
covered. The microscopic appearance of the 
primary lesion and secondary lesion must corre- 
spond. An occasional case will be encountered 
in which no primary lesion can be found even 
after exhausting all available diagnostic aids. 
With accurate diagnosis needless and useless 
radical surgical procedures on the jaws will be 
avoided.” 

Treatment in all cases of metastatic malig- 
nancy involving the jaws is palliative only. In 
most cases moderate dosages of conventional 
roentgen therapy (1,500 to 2,000 r (in air) 
using 200 K.V.P. with 0.5 mm. copper to 
1.0 mm. copper plus 1.0 mm. aluminum filtra- 
tion) will suffice to reduce the swelling and 
relieve pain. 

Death usually ensues in a short time due to 
other metastatic phenomena. 


SUMMARY 


Metastatic malignancy from a distant pri- 
mary site involving the jaws, although rare, is 
worthy of special attention. If for no other 
reason, metastatic malignancy involving the 
jaws should be emphasized as a possibility in 
the diagnosis of jaw neoplasms in order to spare 
a significant number of patients with occult 
malignancy the tragedy of useless disfiguring 
radical surgery. Based on mathematical proba- 
bilities it is likely that at least 100 instances of 
jaw metastasis from distant occult carcinomas 
could be seen in this country every year. 
Indeed, with increasing awareness of the possi- 
bility, the number of cases reported is growing. 

In this article jaw metastasis is sharply dis- 
tinguished from invasion of the mandible by 


oral malignancy which occurs with relatively 
great frequency. The authors are not con- 
vinced that other workers describing and re- 
porting metastasis to the jaws from primary 
intraoral carcinoma have critically differenti- 
ated between direct invasion and metastasis. 

In some cases jaw metastasis may be the 
first and only symptom of malignant disease 
which is growing silently elsewhere in the body. 
Usually, however, if the mandible is involved, 
there is detectable metastatic disease elsewhere. 

The possibility of multiple primary carci- 
nomas with one involving the jaw should 
always be considered. Obviously the prognosis 
in this type of case could be better than the case 
in which the oral lesion is metastatic from a dis- 
tant primary. In the first instance each case of 
malignancy occurring at the same time in the 
same patient would have to be evaluated on its 
individual merits. In the latter case the patient 
has widely disseminated metastasis and is in a 
hopeless state. 

A review of the literature from 1902 to 1953 
revealed a total of 176 cases of metastatic 
malignancy involving the jaws. The primary 
lesions most frequently accounting for jaw 
metastasis were carcinoma of the thyroid, 
hypernephroma, carcinoma of the breast, carci- 
noma of the lung and carcinoma of the prostate. 
Metastatic lesions have also been reported from 
carcinoma originating in the following organs: 
stomach, large intestine, rectum, parotid gland, 
tonsil, adrenal gland, ovary, testes, lip and 
nasal mucous membrane; sarcoma of the ovary, 
breast and bone; lymphosarcoma, Kaposi’s sar- 
coma and malignant melanoma. 

The pathologic features are essentially those 
found in metastatic malignancy involving osse- 
ous structures elsewhere. Osteoclastic or osteo- 
blastic lesions may be found, although the 
majority of reported lesions were osteoclastic. 
The mental nerve and the teeth may be 
involved. 

The symptomatology included paresthesia, 
numbness and swelling of the lip, pain and 
tenderness in the involved area, “toothache,” 
external tumor mass, soft tissue mass and 
loosening of the teeth. 

A complete and accurate history of present 
symptoms, history of past illnesses, systemic 
review and complete physical examination are 
essential to correct diagnosis. Perhaps the most 
essential point in the diagnosis is to think of 
the possibility. 
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Roentgenographically, metastatic malignancy 
may be confused with primary oral malignancy, 
primary mandibular malignant tumors, benign 
tumors, cysts and infections of dental origin. 
Occasionally symptoms may be present in pa- 
tients with known malignancy and yet roent- 
genograms of the jaw are normal. 

Adequate biopsy is essential for accurate 
diagnosis and should be interpreted by a compe- 
tent tumor pathologist. Treatment should con- 
sist only of palliative roentgen therapy to 
reduce the size of the lesion and relieve pain. 

Seven new cases of metastatic malignancy 
involving the jaws are reported. These lesions 
originated in the following sites: three cases of 
carcinoma of the breast, one case of carcinoma 
of the lung, one case of seminoma of the testis, 
one case of carcinoma of the rectum and one 
case of lymphosarcoma. 

The first known case of seminoma of the 
testis with mandibular and maxillary metasta- 
ses as the presenting symptoms is reported. 
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Transplantation of Kidneys, Experimentally 
and in Human Cases 


GorDon Murray, M.D., F.R.C.S. (Can.), F.R.c.S. (Eng.) 
AND RICHARD HOLDEN, M.D., Toronto, Canada 


lex renal failure has been treated success- 
fully in a fair number of cases by use of 
the artificial kidney.! Still this method of treat- 
ment has not a very useful application in the 
treatment of chronic kidney disease. With the 
marked prevalence of chronic renal disease it 
was thought worth while to undertake studies 
on transplantation of kidneys, hoping that a 
method of survival might be provided for the 
sufferers from chronic kidney diseases. It was 
realized that a great amount of experimental 
work has been done in this field, which on the 
whole has yielded very little evidence of a 
hopeful nature that the principle could be 
applied to human beings. It was suggested by 
much of the work done that there is little like- 
lihood of survival of transplanted tissue from 
one animal or one patient to another. An anal- 
ogy from skin grafting where very complete 
and careful studies could be carried out regard- 
ing the survival and final disintegration of the 
graft within four to six weeks was taken as 
some proof of what would happen in trans- 
planted organs. It was agreed that if sections, 
or slices of organs, or cells of organs were 
transplanted, the analogy might be fairly 
closely applied. 

However, in the authors’ opinion the grafting 
of an intact organ might involve entirely differ- 
ent principles. Undoubtedly, when skin or 
other cellular tissue is applied from one animal 
or patient to a large denuded area of the re- 
cipient, the whole mass of tissue is exposed to 
the cellular reaction, tissue fluid reactions, 
probably immune reactions and so on that can 
develop from such contacts. To the authors, 
however, it seemed quite a different problem in 
relation to the transplantation of whole organs. 
In severe toxemias such as uremia, septicemia 
and the like, exsanguination transfusions, as 
carried out by many investigators and clini- 
cians, has shown some evidence of benefit. 

Philosophically, therefore, the question arises 
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whether there is a difference between taking 
out the blood of a patient and replacing it by 
that of another, following which the kidneys 
of the recipient are exposed to an entirely new 
and foreign blood stream, or removing a kid- 
ney from one individual and placing it in the 
blood stream of another. Moreover, the condi- 
tions are fairly well defined in such a trans- 
plantation. The kidney has a fibrous capsule 
which while in contact with the host protects 
completely the parenchymatous tissue of the 
organ itself from any contact with the cellular 
tissues of the host. The only exposure to the 
foreign nature of the host environment is 
through the blood stream alone. As time goes 
on other communications may be established, 
but for the present, at least, the transplanted 
kidney is in roughly the same relation to the 
host as is the untransplanted kidney in the case 
of an exsanguination transfusion. 

It was considered, therefore, that there was 
a possibility that the vital factor in trans- 
plantation of such organs lay in the careful 
management of the vascular tree and if this 
were preserved and in good condition and if 
thrombosis were prevented in the main as well 
as the secondary vessels and capillary beds, 
there might be a possibility of parenchymatous 
tissue surviving. On the other hand, if throm- 
bosis occurred in the vascular tree anywhere 
from the main trunk to the capillary bed or on 
the venous side, then, of course, the trans 
planted parenchymatous tissue was doomed to 
destruction. 

As the cellular tissue of the kidney, as well 
as other organs, is such a delicate mechanism 
that it cannot long survive without its blood 
supply, it was necessary to take into con- 
sideration the question of preservation of the 
vitality of these cells during the period of 
anoxia involved in the transplantation. Meth- 
ods were, therefore, investigated to discover by 
what means the cells could best be protected 
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and the duration of anoxia following which 
function would return. 

Therefore, in spite of heavy odds against the 
possibility of survival and the vast amount of 
effort to support the futility of this work, 
further investigation was carried out. Informa- 
tion obtained as a result of sixty experimental 
renal transplants is presented in this paper, 
together with the results of transplantation of 
kidneys in four human beings. 


EXPERIMENTAL STUDIES 


The author’s earlier attempts at transplanta- 
tion of kidney? were done in dogs in which an 
autotransplant of the kidney to the vessels 
of the neck was carried out. Some of these 
functioned well for several months, but all 
eventually failed because of ascending infection 
and pyelonephritis from the ureterocutaneous 
fistula. It was decided, therefore, to change the 
technic with the purpose of finding out the 
length of time and the conditions under which 
a kidney could be separated from its blood 
supply and still survive and regain function. 
It was decided to leave the ureter intact, to 
transplant the left kidney from its site in the 
loin to a position in the iliac fossa where its 
vessels could be anastomosed to the external 
iliac artery and vein. In this way we had very 
little problem about the ureter. There was no 
ureteral anastomosis to be contended with and 
hydronephrosis and complications such as 
ascending infections were eliminated. Under 
these conditions we could separate the kidney 
from the blood supply and deal with it in a 
variety of ways to investigate its viability under 
different conditions. Usually an end-to-side 
anastomosis between renal and external iliac 
veins and renal artery and external iliac artery 
were carried out. To prevent the kidney from 
moving about and twisting or kinking the 
ureter, it was found advantageous to suture 
the capsule of the kidney in the iliac fossa to 
keep it fast in this retroperitoneal position. 

In thirteen dogs in whom such autotrans- 
plantation was done, three can be eliminated 
from the record because of early thrombosis 
in the vessel causing infarction in the kidney. 
Six animals lived three weeks or more. Three 
of these were allowed to live up to periods of 
329 days and on examination at that time the 
kidney was functioning naturally and was 
normal in practically all respects on micro- 
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scopic section. In these experiments the kid- 
neys were detached from their blood supply 
and placed on the laboratory table, covered 
with saline gauze, at room temperature. Imme- 
diately on detachment from blood supply they 
were injected with 60 cc. of fairly concentrated 
heparin solution to prevent clotting of the 
blood within the kidney. It was found that by 
leaving the kidneys for longer and longer inter- 
vals, up to a period of two and a half hours, the 
kidney could be reattached to a blood supply 
and again develop normal function. Beyond 
this time there was a fair certainty of degenera- 
tion of the kidney. These good results com- 
pared closely with those of Scheibe, Giraldi 
and Vermeulen.’ Our experience also agreed 
with their information that it was necessary 
in removing the kidney to clamp off the artery 
first because if the vein is interfered with first, 
the continuing arterial pressure causes damage 
to the parenchymatous tissue of the kidney 
which is more likely to cause nephrosis. 

The methods of best protecting the kidney 
were also investigated. It was stated that at 
room temperature a kidney would survive and 
regain function up to a period of two and a 
half hours. If, however, the kidney were cooled 
down from 10 to 4°c., there was a longer inter- 
val during which it could be deprived of its 
blood supply without necrosis and following 
transplantation it might resume function. 

It was found also that if a kidney after its 
removal was irrigated thoroughly so that all 
blood cells and all protein of the donor’s blood 
was completely removed until there were no 
cells or protein on the biuret test in the effluent, 
the chances of survival were better. This 
required irrigation with several liters of saline 
and heparin solution. 

It was found also that if the detached kidney 
was perfused with a well oxygenated solution, 
this also prolonged the viability of the kidney; 
and if to the perfusion fluid some red cells, well 
oxygenated, were added, there was further pro- 
longation of the survival time so that some 
kidneys have been transplanted and have re- 
gained function successfully after five hours, 
using these methods of treatment. 


HOMOTRANSPLANTATION OF KIDNEY 


With the technic of autotransplantation 
fairly well standardized it was decided to apply 
the principle to homotransplantation. This 
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added the extra problem of a ureteral anas- 
tomosis. It was found in the autogenous trans- 
plants that the ureter which was looped and 
redundant when the kidney was brought from 
the loin down to the iliac fossa was always 
straightened out within a few weeks and seemed 
to have no excess length. 

The ureteral anastomosis in the homotrans- 
plants was carried out by removing the left 
kidney of the recipient and to the stump of this 
ureter the ureter of the transplanted kidney 
was anastomosed. This was carried out over 
a polythene tube 1 mm. in diameter. There 
were some disasters and stenoses, with hy- 
dronephrosis, as a result of this. Still, in many, 
the ureter was patent, as demonstrated by 
injecting fluid across the suture line some weeks 
later. The method followed closely that de- 
scribed by Herdman‘ who used polythene 
tubing about .5 mm. in diameter and found 
that most of them later on were plugged with 
calcium deposit. Our animals did not survive 
long enough to have this complication develop, 
as it might have done at a later stage. 

The donor kidney was managed in the 
manner already described by applying cold, 
thorough irrigation and so on. The vascular 
anastomosis was carried out in a similar fashion. 
In some of the animals thorough heparinization 
was carried out; in others it was not. Penicillin 
was not administered as a routine, but in some 
it was given without obvious beneficial effects. 

After a period of about fourteen days follow- 
ing the transplantation a midline laparotomy 
was done. The condition of the transplanted 
kidney was appraised, a biopsy taken from its 
upper pole and from the remaining normal 
kidney. If the transplanted kidney appeared 
to be viable, the remaining normal kidney was 
removed, leaving the animal then to survive 
only on the transplanted kidney. 

Some kidneys were inspected and biopsies 
done at intervals before fourteen days, but 
most of the information herein is presented 
on the evidence resulting from the examination 
on the fourteenth day. By this means the 
presence of a normal kidney in the animal 
would allow him to survive until such time as 
the transplanted kidney regained function. | 

In one series the kidneys were washed thor- 
oughly with saline and heparin solution and it 
was found that not less than 700 cc. of saline 
would suffice to clear the renal effluent of cells 
and protein sufficiently to give a negative 
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biuret reaction. It was discovered incidentally 
in the autotransplantation series that the 
irrigation by saline in itself did not cause 
injurious effects to the kidney. One of the 
animals with an autotransplant lived 329 days 
following saline irrigation. In another hydro- 
nephrosis developed, resulting from a gravid 
uterus causing pressure on the ureter which 
caused the kidney to enlarge to about three 
times normal size. In eleven homotransplants 
done in this way all were failures. The kidney 
was found to be necrotic at two weeks. 

In another series of seven homotransplants 
the kidneys were irrigated with great care so 
that the pressure of the fluid entering the renal 
artery was not more than 100 mm. of mercury. 
Red cells, specially washed, were then added 
to the perfusion which was kept well oxy- 
genated, hoping to improve the viability of 
the kidney. Markowitz’s® modification of 
Lock’s® solution was used. Carrel’ in 1907 suc- 
cessfully used Lock’s solution in perfusing 
kidneys, although the perfusion did not exceed 
fifty minutes. Addition of the cells caused a 
slowing up of the perfusion, but the pressure 
of 100 mm. of mercury was sufficient to obtain 
satisfactory flow. Cells on entering the arterial 
side were bright red in color, but on returning 
on the venous side were dark blue, indicating 
that the oxygen had been used. In some of 
these experiments the kidney was cooled by 
cooling the perfusion fluid to a temperature of 
5 to 10°c. and placing the kidney in a beaker 
containing ice cubes. Results of this experiment 
showed no kidney survival, although two 
showed fairly normal gross and microscopic 
pictures three and twenty-four days after 
transplantation. The remainder of the group 
of eleven showed various degrees of vascular 
thrombosis. Perfusion was carried out for 
three hours, three and three-quarter hours 
and four hours, in three of these experiments. 

We were concerned that the possible failures 
might be related to vascular thrombosis. In 
the following series of six animals after trans- 
plantation of the kidney the recipient animal 
was strongly heparinized giving clotting times 
up to an hour at the end of two hours. Several 
of these animals died of hemorrhage, probably 
from overeffective anticoagulants. Three of 
the animals lived from seven to eleven days 
and in spite of the heparinization had severe 
thrombosis in the vascular tree of the trans- 
planted kidney and the kidneys all showed 
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complete necrosis. The question arose whether 
the thrombosis had occurred following the dis- 
continuation of heparin and whether the 
necrosis of the kidneys occurred as a result of 
this. 

It was then decided to try the use of pyri- 
benzamine, as suggested by Foster® and Han- 
rein, in an attempt to protect the transplanted 
kidney from immune reaction. This theo- 
retically might take one of three forms: (1) 
a hypothetical cytotoxic antibody; (2) a lym- 
photic infiltration; or (3) a replacement by 
fibrosis, probably as a result of some of the 
other reactions. 

In five animals with homotransplants of 
kidney pyribenzamine, 1co mg., was ad- 
ministered twice daily. This dosage made the 
animal somewhat toxic but these toxic signs 
disappeared when the dosage was reduced to 
one-half. In all of these six animals there was 
complete necrosis of the kidney with final 
plugging of the artery and vein, which, of 
course, might have been secondary to the 
necrosis of kidney. In two there was definite 
cortical thrombosis, while in the others with 
the thrombosed vessels, there was complete 
necrosis of kidney. 

In a small group we irradiated with deep 
x-ray therapy the whole body of the recipient 
animal before and after transplantation, hoping 
to keep down the cellular reaction. However, 
we were not impressed with any beneficial 
results from this. 

Five more animals were matched with an 
animal of the same breed, size, color and so on, 
and from each, a kidney was removed and 
mashed up to obtain a saline suspension fine 
enough to pass through a twenty-three gauge 
needle. The respective recipient was then 
given a series of injections in increasing 
amounts, first daily and later on as the dose 
increased, every third day. The schedule was 
as follows: 490 cc. the first day; 400 cc. the 
second day; 450 cc. the third day; %o, 45, 
los Yo, Yo, bo, I, I, 2, 2, 55 5, 
10, 10, 20 cc. 

The suspension ranged in strength from .428 
to .4023 gm. per 100 cc. of suspension dry 
weight. Two of the recipients died during the 
course of the injections, one in typical ana- 
phylaxis and the other after a nine-day coma 
following injection of the 20 cc. amount. 

In the remaining three animals all trans- 
plants were necrotic and this seemed to be 
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more rapid and extensive than in comparable 
cases without immunization. From this work 
there was no evidence of benefit from this type 
of immunization. 

In another series of nine dogs hice: 
plants were carried out and injections of corti- 
sone administered, hoping that this might 
make some difference on the survival of the 
transplants. However, in all cases there was 
complete necrosis of the transplanted kidney 
with plugging of both arteries and veins. Again 
it is quite possible that this final occlusion of 
vessels was the result of the kidney necrosis 
and perhaps not the cause of it, although the 
reverse might be the case. 

Histologic Studies. The pathologic state of 
the transplanted kidneys depends on: (1) the 
type of transplant; (2) the patency of the renal 
vessels; (3) the lapse of time since the operation. 

If the artery alone was plugged with throm- 
bus, the immediate picture was one of total 
ischemic necrosis throughout the kidney with 
no cellular infiltration appearing for some 
weeks. If the vein alone was plugged, there 
was interstitial hemorrhage and vascular en- 
gorgement throughout. Cellular engorgement 
occurred promptly in these cases. Otherwise, 
both types of kidney showed much the same 
picture for some twenty-four to forty-eight 
hours. This consisted of cloudy swelling of the 
proximal convoluted tubules, pyknosis and 
some desquamation with focal areas or round- 
celled infiltration scattered throughout the kid- 
ney. Hyaline casts were present in the collect- 
ing tubes. The vessels in the collecting 
tubes otherwise appeared normal and the 
glomeruli were unaltered. These changes, last- 
ing twenty-four to forty-eight hours, are 
probably the result of the transient anoxia as a 
result of the time consumed in performing the 
operation. These findings agree with those of 
Scheibe? et al. in their study of renal anoxia. 


AUTOTRANSPLANTS OF KIDNEYS 


Added to the initial changes already de- 
scribed for a period up to forty-eight hours, by 
the end of a week the kidney in which the 
anastomosis had been successful reverted 
almost completely to normal except for a few 
foci of round cells. At two weeks an occasional 
kidney showed a slight amount of interstitial 
fibrosis. All sections of functioning autotrans- 
plants up to periods of 329 days postopera- 
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tively, which by various treatments were 
detached from their blood supply for periods 
up to five hours, showed a normal renal 
parenchyma except in those animals in which 
hydronephrosis developed as a result of ureteral 
stricture. In the autotransplants which failed, 
the cause was arterial thrombosis and the 
picture of complete ischemia necrosis was ap- 
parent within two to four days. This went 
through stages in the next two weeks of fibro- 
plasia in the cortex and about the adventitia 
of the blood vessels in the outer medulla. At 
the end of four weeks fibroplasia was spread 
diffusely throughout the kidney while in 100 
days the organ was replaced practically com- 
pletely by adult fibrous tissue with full-sized 
degenerated parenchymal cells surrounded by 
lymphocytes. The lymphocytic infiltration was 
relatively slight. 


HOMOTRANSPLANTS 


In the first forty-eight hours the picture of 
early changes described were typical here also. 
Some cloudy swelling of the proximal tubules, 
pyknosis, desquamation with hyline casts in 
the tubules were noted. The glomeruli ap- 
peared to be congested and had a greatly 
increased number of nuclei in keeping with the 
finding of glomerulitis reported by Williamson.’ 
At the end of the first week all the homotrans- 
plants were dead, with the picture being one 
of total ischemic infarct. Beginning round- 
celled infiltration was noted beneath the 
capsule. The swelling was comprised of 
lymphocytes and macrophages with a few 
polymorphonuclears. At the end of two weeks 
there was a heavy subcapsular infiltration of 
the cortex with no sign of fibroplasia. By three 
weeks there was a pseudocapsule of adult 
fibrotissue with a spread of round-celled in- 
filtration. The glomeruli still retained their 
cellularity. By sixty days fibrous replacement 
had extended as far as the corticomedullary 
junction and by 100 days it had reached the 
mid-medullary zone. 

Sections obtained from both auto- and 
homotransplants that were perfused with 
Lock’s solution showed, in addition to the 
foregoing changes, a greater degree of damage 
to the glomeruli. In many cases they were 
congested and heavily infiltrated with round 
cells and there were red cells and albumin in 
the capsule. Bowman’s capsule was swollen 
and thickened; when compared with the dam- 
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age usually present in comparable transplants, 
not perfused, they appeared more severely 
affected. 

Careful histologic studies of the vascular 
system of these kidneys showed the presence 
of thrombosis and evidence of damage to the 
walls of the vascular tree, particularly the 
interlobular arteries, afferent arterioles and 
glomerular capillaries. The late stage of destruc- 
tion had all the appearance of a total ischemic 
necrosis which was confirmed by the regular 
presence of vascular thrombosis. The destruc- 
tion of the kidney substance, however, begins 
in the cortex which is always more severely 
damaged in both auto- and homotransplants. 
Within forty-eight hours, in some instances, 
perfect examples of total cortical necrosis had 
been seen, complete with the hemorrhagic zones 
separating the cortex and medulla. According 
to Duff and More,'® acute cortical necrosis is 
due to some unidentified toxin which initiates 
necrosis of the walls of the interlobular arteries 
and leads to a secondary thrombosis resulting 
in necrosis of the tissue of supply. It is logical 
that in transplanted kidneys the cells first 
bathed by the foreign host blood are those in 
the vessel walls and any specific foreign protein 
antibody acts first on those cells. This sup- 
position is supported by the paper of Kober- 
nick (1951) in which Freud’s adjuvant aug- 
mented by streptocci leads to an arteritis 
causing thrombosis in typical renal cortical 
necrosis. This is in contrast to the opinion 
expressed in a review of cortical necrosis by 
Ash"! in 1933 where considerable emphasis was 
placed on vasospasm as a cause of this condi- 
tion. Later the work of Trueta et al.!? attributed 
the condition to a shunt initiated through 
nerve reflex. However, with a completely 
denervated kidney, such as exists in a trans- 
plant, these explanations must be questioned. 

Careful microscopic examination of the 
vascular walls of these transplants, both auto 
and homo, has shown relatively little vascular 
damage compared with the severity of the 
lesion in the surrounding parenchymatous tis- 
sue. On all occasions the latter change seems 
to be more advanced and more severe. 

Serial sections of auto- and homotransplants 
were done to study the role of thrombosis in 
the transplant failure. In general, it appeared 
that the more severe the damage to the vascular 
tree with extensive thrombosis, the more severe 
was the parenchymatous injury. The untreated 
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homotransplants exhibited the most extensive 
thrombosis and suffered the most severe grade 
of parenchymatous necrosis. An intermediate 
degree of thrombosis and necrosis was found 
in the autotransplanted kidneys that had failed 
following operation in which a period of anoxia 
had exceeded two hours; while the least degree 
of thrombosis and parenchymatous damage 
was present in homotransplanted kidneys in 
which the animals bled to death from over- 
dosage of heparin. In the slighter injuries the 
thrombosis involved the interlobular arteries, 
whose occlusion then initiated necrosis con- 
fined to the cortex. When the lobular and 
hylar vessels were thrombosed, there was more 
extensive necrosis involving the cortex and the 
medulla as well. The afferent arterioles were 
seldom found with thrombosis present. The 
vessels that were the site of thrombosis did 
not consistently reveal any change suggestive 
of arteritis. 

It might be argued that the minimal changes 
mentioned previously might well be the result 
of the transient ischemia during the operation 
of transplantation and such changes might 
logically be expected to occur in all trans- 
planted kidneys. Examination of the vessels in 
kidneys surviving transplantation for periods 
of one to ten months failed to reveal organized 
or recanalized interlobular arteries. 

It is apparent, therefore, that renal necrosis 
is related to the extent of intrarenal vascular 
thrombosis. However, it has not been deter- 
mined with certainty which is the primary 
lesion. Thrombi are found first in the cortical 
region of the kidney, subsequently in other 
regions. 

Despite our own results as well as the failure 
of others to obtain survival of transplanted 
kidneys in animals, this did not prove with 
certainty that such would be the case in human 
beings. One was encouraged somewhat by some 
cases of acute renal failure in which the arti- 
ficial kidney had been used satisfactorily. In 
other similar cases a homotransplant of kidney 
was made to the vessels of the arm as a tem- 
porary procedure by which it was hoped that 
some of the toxic substances of the uremic 
patient would be removed. I am much in- 
debted to the efforts and help of Dr. William 
Lougheed and, of course, the many others, 
including the nursing staff, who took part in 
this procedure. In some of these kidneys trans- 
planted to the arm there was a fair secretion 


Fic. 1. Homotransplant human kidney 
showing patient’s two kidneys in situ 
with transplant attached to left ex- 
ternal iliac vessels, and ureter into 
bladder. Patient survived ten days and 
died of a cerebral accident but with 
improvement of blood chemistry. 


of urine, but it was believed that it was not as 
good as might have been expected, because 
the vessels of the arm are not sufficiently large 
to provide a free enough flow of blood through 
the kidney. However, the kidneys did func- 
tion, which showed that the circulation passed 
through satisfactorily. In the urine collected 
from the transplanted kidney there was a high 
degree of non-protein nitrogen substances 
showing an active function of the kidney. 
(Fig. 1.) 

With this much information one was en- 
couraged in four other patients, all in late 
stages of uremia, to attempt permanent trans- 
plantation of the human kidney. Three of 
these patients were in such late stages of 
uremia that while the transplanted kidney 
appeared to function and to improve the 
azotemia of the blood, still the patients did 
not survive. One patient failed to regain 
consciousness from apparently some vascular 
accident, even though he lived twelve days 
and during this time the chemistry of his blood 
had improved quite considerably. 

Another patient who was in chronic uremia 
with blood pressure running over 200, a non- 
protein nitrogen over 200 and a specific gravity 
of urine of 1,005, was in severe condition and 
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Fic. 2. Patient’s own kidney. 


Fig. 3. Human homogenous kidney graft ten days after grafting to external iliac vessels. 


practically a bed invalid, deteriorating under 
observation over a period of a year and a half. 
Finally it was decided to make an attempt to 
transplant a kidney. One was obtained from a 
young patient recently dead, and within two 
and a half hours the kidney had been removed 
from the donor and the vessels anastomosed in 
an end-to-side fashion, with the external iliac 
vessels of the host. The ureter, which had been 
cut long, was transplanted through the wall 
of the bladder. When the anastomosis had 
been completed, with the ureter still on the 
surface, the clips were removed from the 
blood vessels and the circulation allowed to 
flow through the kidney. The kidney became a 
normal pinkish hue and within two minutes 
urine was dripping from the end of the ureter. 
Within four minutes, with peristaltic action of 
the ureter, urine was squirted a distance of 
8 inches beyond the end of the ureter, showing 
a very good and active urinary secretion. 
(Figs. 2 and 3.) 

In preparation the donor kidney had been 
removed quickly and irrigated with heparin 
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and Ringer’s solution so that about 8 L. of 
fluid had passed through the kidney. The 
latter was perfectly white and from the 
effluent there were no cells or protein obtained 
on chemical examination. 

The patient’s incision healed after a slight 
delay. In spite of some fairly severe crises in 
the immediate postoperative period the pa- 
tient began to make a recovery and within 
eight weeks was out of bed. Her original edema 
had all disappeared. She was secreting a normal 
amount of urine and feeling in better health 
than she had been for years. Her general health 
and condition improved and within six months 
she went back to her original job as a stenogra- 
pher. She has been able to continue at this 
occupation in good health for a period of fifteen 
months to date, and shows no sign of deteriora- 
tion. Examination of the patient now reveals a 
healthy, well nourished, happy, married young 
woman. The urinary findings show: specific 
gravity 1,020; albumin one plus; sugar nega- 
tive; benzidine negative; microscopic (centri- 
fuged) occasional epithelial cells. 
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To try to assess how much function this 
transplanted kidney had, the patient was given 
an intravenous pyelogram. This did not show 
either of her normal kidneys which are still 
in situ in the normal position. Neither did it 
show the transplanted kidney, but this might 
not be significant because the kidney is lying 
in the iliac fossa and overlapped by the wing 
of ilium so that it is impossible to get the 
kidney clear of bony shadow. There was an 
appearance of some dye in the bladder, but it 
was difficult to say from which kidney it might 
have come. 

The best proof to date of the function of the 
kidney is that a chronic invalid with alleged 
irreversible nephritis, high blood pressure, per- 
sisting edema and a low concentrating power 
has now returned to normal health and vigour, 
with urine which is normal to all chemical 
tests, a specific gravity of 1.020 and an im- 
proved blood pressure. While it is possible 
that this patient might have returned to this 
sort of good health independently, it is still 
highly suggestive that the transplanted kidney 
is taking some part in her urinary excretion 
at the present time. 
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7“ this study we will record further observa- 
tions! with this adjunct to gallbladder sur- 


surveyed for data for this study. 

In any discussion of cholangiography it is 
necessary that one map out his indications for 
exploration of the common duct during chole- 
cystectomy and at other times. Our present 
criteria for opening and exploring the common 
bile duct are as follows: (1) history of jaundice 
with or without chills, fever and colic; (2) 
palpable common duct stones; (3) enlarged 
common and/or cystic duct; (4) many small 
stones in the gallbladder and/or cystic duct; 
(5) x-ray evidence of common duct stones; (6) 
suspected congenital anomaly of the biliary 
tract; and (7) persistent biliary symptoms 
after cholecystectomy. 

The technic we now employ is essentially that 
described in a previous study! and used by 
Mixter and his co-workers.‘ 


TECHNIC FOR IMMEDIATE CHOLANGIOGRAPHY 


1. Place plywood cassette holder containing 
a 14 by 17 film on operating table under 


to the gallbladder to avoid forcing stones 
out of the gallbladder (unless the gall- 
bladder is to be used in some side-tracking 
procedure for the biliary tract). 

Pass another ligature around the cystic 
duct close to common duct. 


gery and emphasize some of its advantages in 6. Incise the cystic duct widely enough to 

extrahepatic biliary surgery and some of its insert catheter. 

pitfalls and difficulties. 7. After catheter (ureteral or urethra, usu- 

In 1950 we reported? two cases of congenital ally size No. 6) or polyethylene tubing 

anomalies of the biliary tract. In one case if has been inserted, ligate this catheter or 
| we had had available immediate cholangiogra- tubing in place. Do not insert catheter 
> phy in surgery, we could have saved the patient too far or poor visualization will be 

a subsequent operation. After this experience obtained of the hepatic ducts and catheter 

we became deeply interested in cholangiogra- may go through the ampulla. 

phy in surgery and we have pursued this device 8. Start injection of warmed 70 per cent dio- 

until it is an integral part of our cholecystec- drast and inject with gentle pressure 3-5 

tomies. One hundred ninety-eight cholecystec- cc. (Fig. 1.) 

tomies and sixty-six cholangiograms were 9. X-ray procedure: (a) Factors 70-80 kv. p., 


60 ma., 30 inch T.F.D., 14—-!4 second, 
non-Bucky, screen (14 by 17 film). (6) 
Films are taken without Bucky or grid 
to shorten time, thereby minimizing 
respiratory or vascular motion. (c) Tube 
is angled 15 degrees on one exposure to 
throw common duct off spine. (d) Two 
exposures are made, one with tube angled 
and one with primary ray vertical. Dio- 
drast, 5 cc., is injected before second film 
is taken. (e) Factors for polaroid film 
70 kv.p., 30 inch T.F.D., 60 ma., 14 second. 


10. Leave the catheter or tube in place and 


Il. 


12. 


do a cholecystectomy. 

When films are developed and if they 
are unsatisfactory, repeat cholangio- 
grams can be made because the catheter 
is still in the duct. 

If the films are adequate and there is no 
reason for further procedure on the com- 
mon duct, the catheter is removed and 
the stump of the cystic duct ligated or 


patient. sutured. 
| 2. Make any type of incision which seems 
a most feasible to the surgeon. More recently we have been using poly- 


3. Sew on drapes. 


ethylene tubing and catheters. These have a 
4. Isolate the cystic duct and ligate it close 


great advantage in that they are transparent 
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and one can see bubbles and attempt to avoid 
them. Polaroid films and technic have been 
tried. They have the decided advantage of 
almost immediate roentgenograms. However, 
we have had difficulty obtaining films of 
diagnostic quality although we are still pur- 


| 


> 


+ 
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CATHETER 


biliary tree be visualized and especially the 
distal end of the common bile duct. In this 
locale stones are sometimes present and missed 
because the region of the ampulla was not 
properly visualized and dye was not introduced 
into the duodenum via the common or cystic 


Fic. 1. Different methods of introducing radiopaque media in the biliary tract 
for cholangiography. A, into gallbladder after aspiration and injection with 
syringe and needle; B, into cystic duct with syringe and needle; C, into common 
duct with syringe and needle; D, into cystic duct via catheter or tubing with 


syringe. 


suing this effort. We would like to emphasize 
that we still use 70 per cent diodrast, although 
many observers use 35 per cent strength. In 
our hands it seems that we can get sharper 
shadows and with this more dense material we 
can lessen exposure time, an important con- 
sideration. With continued use of this medium 
we have discovered and sometimes conquered 
pitfalls that are inherent in this procedure. 
Improper filling is one of the most frequent 
difficulties and even a source of error in chol- 
angiography. It is paramount that the entire 


517 


duct. One must visualize the entire tract with 
repeated injection if necessary. (Figs. 2 to 4.) 

A second source of error and one which must 
be carefully watched is allowing the catheter 
or T-tube to overlie the biliary tract, especially 
the lower portion of the common duct. This 
may easily hide a stone and we have had this 
unpleasant experience. 

Bubbles in the biliary ducts may give false 
shadows. There are many ways to avoid this 
difficulty—be careful about injecting air, 
aspirate bile if possible before injection of 
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Cholangiography in Surgery 


Fic. 2. Inadequate filling of distal end of common duct; cholangiogram taken in surgery. 


Fic. 3. Postoperative cholangiogram using T-tube illustrating stone in distal end of common duct. 


Fic. 4. Cholangiogram after choledocholithotomy with adequate visualization of the common duct and radio- 


paque material in the duodenum. 


diodrast; repeated injections may cause the 
air to pass into the duodenum and air bubbles 
may vary in size and give a clue to their true 
identity. 

A third source of difficulty with immediate 
cholangiography may be caused by introducing 
a catheter or polyethylene tubing too far in the 
duct or even into the duodenum. If the dye is 
injected in the distal duct, there will be inade- 
quate filling of the proximal ducts, and, of 
course, if the tubing or catheter is introduced 
as deeply as down into the duodenum, little 
if any visualization will be obtained. The cor- 
rection of this error is obvious. 

Respiratory movements will give roent- 
genograms of poor quality inadequate for 
diagnosis. If the anesthesiologist will render 
the patient as near apnoeic as possible and 
then if the surgeon or someone else will count 
out loud the respiratory rhythm, exposure can 
be made at the end of expiration, usually 
without motion. 

The final common pitfall is overdistention of 
the biliary tract with dye. This may hide a 
small stone and even cause a spasm of the 
sphincter of Oddi.* 


BENEFITS AND ADVANTAGES OF IMMEDIATE 
CHOLANGIOGRAPHY IN SURGERY 


At this point we would like to emphasize 
that if a patient presents one of the indications 
for exploring the common bile duct mentioned 
previously in this presentation, we do a surgical 
exploration of the common duct; when this is 
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completed, we insert a T-tube and take imme- 
diate cholangiograms which are developed 
while the cholecystectomy is completed. If 
these cholangiograms are satisfactory, no other 
procedure is indicated, however, if stones or 
other remediable conditions are found, they are 
attacked at this time provided the patient’s 
condition warrants continued surgery. It has 
been our practice in common with many 
workers in this field of surgery not to remove a 
T-tube after surgery until another cholangio- 
gram is obtained, this time under ideal radio- 
graphic conditions in the x-ray department. If 
these films reveal no disorder, the T-tube is 
then removed. 

Glenn* in 1952 observed that, “‘in all patients 
with stones in the gallbladder one in ten will 
have stones in the common duct.” Many of 
these stones are symptomless and would not 
be found by palpation of the duct or in ordinary 
cholecystograms. How are we to find these 
silent symptomless stones and other disorders? 
Obviously it would not be good practice to do 
a choledochostomy on every patient with 
cholelithiasis because of the added morbidity 
and mortality of choledochostomy. 

Immediate cholangiography in surgery is the 
valuable “‘screening”’ procedure which is avail- 
able for us in solving this problem, for it per- 
mits visualization of the extrahepatic biliary 
systems when an exploration is not indicated 
and unsuspected stones may be detected at a 
time when they are most easily removed, 
namely, during the primary operation on the 
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gallbladder and biliary tract. Furthermore if a 
stone is found in the common duct, a study of 
the cholangiogram by a surgeon will indicate 
where the stone actually is in the duct and will 
aid him in removing it. After the stone has been 
removed a repeat cholangiogram will be a 
check to prove that no more stones are present 
much as one would check the reduction of a 
fracture by postreduction films. Another bene- 
fit of immediate cholangiography is that stric- 
tures, neoplasms, congenital anomalies and 
pressure by extrahepatic viscera or disease 
may be found with this x-ray aid to the surgeon. 
In the course of operating room cholangio- 
grams we have sometimes noted a common 
opening of the pancreatic and common ducts 
with reflux of the dye up the pancreatic duct. 
This could be important information if one 
considers some of the current theories as to 
the cause of pancreatitis and biliary dyskinesia. 
To be able to obtain operating room cholan- 
giograms of diagnostic quality it must of 
necessity be a team work development with 
the roentgenologist, anesthetist and surgeon 
composing the team and each doing his share, 
before the effort will be successful. With 
patience and practice cholangiograms of diag- 
nostic quality can be obtained by this team 
play with apparatus readily available in any 
well equipped surgery and x-ray department. 
Since using this procedure and meticulously 
dissecting out the cystic duct and adjacent 


common duct we have become increasingly 
aware of the variations in these organs and 
their relationship to adjacent structures be- 
cause of the improved visibility, exposure and 
care required to accomplish this task. 


SUMMARY 


We urge routine use of immediate cholan- 
giography in surgery of the gallbladder and 
common bile duct. Our results have been so 
satisfactory that we now do this procedure 
routinely if possible as a part of a cholecystec- 
tomy. This roentgenographic aid is not in- 
fallible but by using this device unsuspected 
stones, strictures, obstructions and anomalies 
of the biliary system may be discovered and 
treated at the optimum time during the first 
surgical procedure on the biliary tract. The 
pitfalls and benefits of operating room cholan- 
giography have been described and discussed. 
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The Hazard of Retained Common Duct 


Stones 


ALBERT BEHREND, M.D. AND LESTER G. STEPPACHER, M.D., Diplomates, American Board of Surgerv, 
Philadelphia, Pennsylvania 


TONES may be retained in the common bile __ing cases from one to twenty-three stones were 
S duct as the result of failure to open the — removed from the common duct. The common 
duct at the time of cholecystectomy, or the duct was explored for reasons other than 
duct having been opened and searched, one jaundice in ten cases. In eight of these, stones 
or more stones may be inadvertently allowed were found, while in two no stones were found 
to remain. In addition, a small number of but “muddy bile” was present. 


patients seem to have the unhappy ability to In the presence of preoperative jaundice one 
form stones in the intrahepatic ductal system. — should be extremely hesitant to say that stones 
In this article we will attempt to show how are not present in the common bile duct on the 
serious retained stones following choledo- basis of exploratory probing alone. The finding 


chostomy can be. The various methods of — of “‘mud”’ or solid particles in the bile of the 
dealing with retained stones will also be | common duct suggests that larger stones are 
considered. also present. Probes, scoops, forceps and 
irrigation by saline solution should all be used 
in the search for stones. Occasionally, when the 

A review of the patients operated upon by duct is sufficiently dilated, the fifth finger may 
the several surgeons and the resident staff at —_ be used as a probe. Palpation of the duct be- 
the Jewish Hospital (now the Northern Divi- — tween the thumb and the index finger should 
sion of the Albert Einstein Medical Center) always be done, but stones are extremely 
from the years 1936-1950 in which thecommon __ difficult to feel in this manner when they are 
bile duct was explored for stones was made. lodged in that portion of the duct which lies be- 
In several cases the diagnosis of common duct __ hind the head of the pancreas. Because of this, 
obstruction due to calculi was made without — transduodenal visualization of the papilla of 
definite confirmatory evidence and these have __ Vater has been done with increasing frequency. 
been eliminated from this study. 


SELECTION OF PATIENTS 


There were twenty-five cases in which suffi- 
cient evidence of retained stones was obtained The diagnosis of retained stones is usually 
by postoperative cholangiography to form the —_ made by injecting thirty-five per cent diodrast 
basis for this report. through the T-tube about seven days 


after choledochostomy. Recently, operative 
cholangiography has been used routinely on 

Jaundice was present as evidence of common our service. The results obtained with this 
duct obstruction in fifteen (60 per cent) of the — method are promising and will form the basis 


JAUNDICE 


twenty-five cases at the time of the initial com- — of another report. However, none of the cases 
mon duct exploration and absent in ten (40 herein reported had cholangiograms done on 
per cent). the operating table. It is important to note that 


In the fifteen cases with jaundice or a history — whether the cholangiogram is performed on the 
of jaundice, no stones were found in six at the _— operating table or after operation, the method 
time of initial exploration of the common duct. is not fool-proof. False positive reports are 
In an additional three of these fifteen cases occasionally caused by air bubbles introduced 
“‘pus,” “‘muddy bile” or “mud” was noted with the diodrast. Less frequently, false nega- 
but no stones were removed. In the six remain- _ tive reports have been obtained by operative 

* From the Northern Division, Albert Einstein Medical Center, Philadelphia, Pa. 
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Retained Common Duct Stones 


cholangiography, with stones demonstrated 
subsequently by postoperative cholangiograms. 

Occasionally the differential diagnosis be- 
tween air bubbles and retained stones is diffi- 
cult. Repetition of the cholangiograms is here 
indicated. The occurrence of colicky upper 
abdominal pain, chills and fever or jaundice 
with the T-tube clamped is strong evidence 
that stones remain. The demonstration of 
calcium bilirubinate or cholesterol crystals in 
the bile is also highly suggestive of stones. 

Postmortem examinations and cholangi- 
ographic studies have established without 
doubt that the surgeon is not always at fault 
when stones re-appear in the common duct 
after choledochostomy or choledocholithotomy. 
Stones have been found even in peripheral 
biliary radicles at autopsy. By cholangiography 
we have demonstrated the presence of stones 
in hepatic ducts too small to reach with probes 
and scoops. Such stones may, at any time, 
journey downstream to lodge in the common 
duct and perhaps cause recurrent obstruction. 

Our experience with the cholelithophone has 
not been large but it does not seem to supply 
the answer to the question of how to detect the 
stone lying in the far reaches of the hepatic 
ducts or the stone embedded in the wall of the 
common bile duct. Possitly operative cholan- 
giography and the cholelithophone should be 
used concurrently to lower the number of cases 
of retained stones to an irreducible few. 


OPERATION PRIOR TO DISCOVERY 
OF RETAINED STONES 


All the patients (twenty-five) had chole- 
cystectomy either in conjunction with cho- 
ledochostomy or at some time prior to duct 
exploration. Three patients had cholecystos- 
tomy and subsequent removal of the gall- 
bladder and choledochostomy, while in one 
patient the gallbladder had been partially 
removed and the stump was excised at the 
time of subsequent choledochostomy. In four 
cases choledochostomy alone was performed at 
a later date because of symptoms suggesting 
recurrent or residual stones, the gallbladder 
having been previously removed. In every case 
biliary tract stones were discovered in the 
early postoperative period by cholangiography, 
except in one case where sphincterotomy was 
done several years after cholecystectomy be- 
cause no stones could be found by x-ray or 
operation. The persistence of intermittent 


chills and fever for two years lead to a third 
operation and removal of a large stone lodged 
in the ampulla of Vater. 

On the basis of these findings alone the 
advisability of T-tube or catheter drainage of 
the open common bile duct would appear to 
be justified. The postoperative studies available 
with such a tube in place are ample reward for 
the time spent in its insertion. 


TREATMENT OF RETAINED COMMON DUCT STONES 


T-tube Irrigation. This method was prac- 
ticed in twenty cases. The solutions used were 
saline, procaine hydrochloride (2 per cent), and 
70 per cent alcohol, ether and mineral oil. 
Most commonly a mixture of equal parts of 
alcohol and ether was used after preliminary 
instillation of procaine. Irrigation was usually 
performed daily for seven days and the effect 
checked by further diodrast roentgenograms. 
Our most serious objection to this method is 
that despite preliminary procaine hydrochloride 
instillation, the patient experiences severe pain, 
presumably due to the sudden volatilization 
of the ether at body temperature. Patients may 
also feel “‘light-headed” and “dizzy” during 
and for some time after the irrigation. Most 
of the pain and discomfort of the irrigations 
can be avoided by allowing 2 ounces of 2 per 
cent procaine to drip into the T-tube at a rate 
of 30 or 40 drops per minute followed by 2 
ounces of a mixture of equal parts of 70 per 
cent alcohol and ether. Because the method is 
not productive of the severe pain of rapid 
irrigation it can be repeated two or more times 
daily. We have had the opportunity to use this 
technic in only two cases, with disappearance 
of the stones within seven days in both. Its use 
is suggested as an alternative to the more com- 
monly used syringe method of irrigation. 

T-tube irrigation was successful in six of 
twenty cases. Either the stones were dissolved 
or became sufficiently fragmented to pass 
spontaneously as evidenced by their disap- 
pearance on subsequent x-ray examination. 

Two cases unsuccessfully irrigated responded 
to medical “flushes,” one by the Best regimen 
and one by the administration of belladonna 
and olive oil by mouth. 

Re-operation. Re-exploration of the com- 
mon duct was performed in fourteen cases. In 
all but four of these, T-tube irrigation had 
been used without success. Stones were re- 
moved in ten cases but two of these patients 
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died following operation. One death was in a 
patient eighty-one, who died ten days post- 
operatively of hypertensive cardiovascular 
disease. The other, a man of sixty-one, died 
one month postoperatively of myocardial 
failure. Autopsy revealed biliary cirrhosis but 
no residual common duct stones. 

In 4 cases the stones could not be found at 
re-operation. In one of these a choledocho- 
jejunostomy was done and the patient has 
since been asymptomatic. In another case a 
report of stones by cholangiogram was felt to 
be erroneous because of failure to confirm the 
findings at re-operation. A third patient, in 
whom no stones were found, died of cholemia 
following an attempted common duct recon- 
struction at another hospital. A fourth patient 
was re-explored three weeks after primary 
choledochostomy. No stone was found but the 
patient has been well ever since. 

An additional death occurred in a woman, 
aged fifty-eight, three years after primary 
cholecystectomy and choledochostomy. Stones 
were discovered in the hepatic duct by cholan- 
giography prior to discharge. Re-operation was 
never done. She was re-admitted two years 
later with symptoms of cholemia and con- 
gestive heart failure. The latter condition 
rendered re-operation impossible and death 
occurred a year later. 


SUMMARY AND CONCLUSIONS 


Twenty-five cases of residual stone after 
choledochostomy have been collected from 
several surgical services of a general hospital 
over a period of fifteen years. It is assumed 
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that additional cases occurred during this 
period, but only patients with rather conclusive 
evidence of retained stones were studied. In 
patients with jaundice, or a history of recent 
jaundice, the search for stones must be pains- 
taking and every method at the surgeon’s com- 
mand must be used in the search. It is extremely 
difficult after removing fifteen stones from the 
common duct to be certain that a sixteenth 
stone does not remain. 

From 1936 to 1950 the presence of residual 
stones was usually disclosed by cholangiograms 
made about seven days after choledochostomy. 
This is something akin to locking the stable 
door after the horse has run away. Recent 
studies indicate that operative cholangiograms 
may lead to the detection of retained stones 
at the optimum time for patient and surgeon, 
that is, at the first operation. 

Irrigation of the common bile duct by saline 
solution or ether was successful in six of twenty 
cases in which it was used. A drip modification 
of the original Pribram method which was 
successful in two cases is described. In two 
additional cases the medical flush method 
was successful. Re-exploration of the common 
duct was deemed necessary in fourteen cases 
and three deaths occurred in this group (21 per 
cent mortality). An additional patient died, 
without operation, of cholemia and congestive 
heart failure. 

Residual or recurrent stones in the biliary 
track constitute a grave surgical hazard. Every 
available method should be used at the time 
of the original choledochostomy to prevent 
the necessity of re-operation, which carries a 
high operative risk. 
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Duodenal Fistula 


WITH SPECIAL REFERENCE TO 
CHOLEDOCHODUODENAL FISTULA COMPLICATING DUODENAL ULCER 


Ciaupe C. CraiGHEaD, M.D., Diplomate, American Board of Surgery, AND 
ALBERT H. St. RayMonp, Jr., M.p., New Orleans, Louisiana 


Irom the Browne-McHardy Clinic, Louisiana State 
University School of Medicine, Charity Hospital and 
Touro Infirmary, New Orleans, La. 


fistula may be defined as an ab- 
normal communication between a portion 
of the duodenum and a hollow abdominal 
viscus, an internal fistula, or between a segment 
of the bowel and surface of the body, an ex- 
ternal fistula.'*-"" The incidence of recorded 
duodenal fistulas is low, but the actual fre- 
quency is greater than the statistics would 
indicate.* 

This is a report on all types of duodenal 
fistulas admitted or developing during hospital- 
ization at Charity Hospital and Touro In- 
firmary from January 1, 1937, until November 
I, 1952, and will include detailed case studies of 
the choledochoduodenal fistulas. 

That duodenal fistula is not a simple benign 
affair is shown by the over-all mortality rate of 
37.2 per cent in this series of forty-three 
duodenal fistulas. (Fig. 1.) In an almost evenly 
divided number of internal and external com- 
munications there were four deaths in twenty- 
one internal fistulas, with a 19.05 per cent 
mortality, and twelve deaths in twenty-two 
external fistulas, with a 54.5 per cent mortality. 
The more lethal aspect of external fistula de- 
pends on the loss of fluid and electrolytes and 
dehydration,'"* suppression of urine, prerenal 
azotemia’ and sometimes, very serious skin and 
tissue changes around the fistulous opening. In 
addition, collections of duodenal contents often 
are pocketed in the peritoneal cavity as a result 
of the duodenal leakage and these accumula- 
tions add to the difficulties. 

The external duodenal fistulas may be classi- 
fied into two types: (1) the end type, in which 
there is leakage of duodenal contents from the 
duodenal stump following various Billroth u 
gastric resections, and (2) the lateral type, in 
which there is no interruption of the con- 


tinuity of the duodenum, occurring usually 
after duodenotomy‘ and operations on adjacent 
organs. (Fig. 2.) In this series there was a 
66.6 per cent mortality in the end type and a 
40 per cent mortality in the lateral type. At 
variance with these figures are those of Bartlett 

(AUTHOR'S SERIES) 


MORTALITY 
54.5 
37.2 
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22 43 |CASES 


PERCENT 
6O 

INTERNAL EXTERNAL ‘TOTAL 

Fic. 1. Duodenal fistula. 


and Lowell* whose review of the literature over 
a seventy-two-year period revealed a 40 per 
cent mortality in the lateral type and only 
14 per cent in the end type. Walters and Boll- 
man® have also shown that the prognosis is 
better if gastroduodenal continuity does not 
exist. 

Inasmuch as the lateral fistula develops fol- 
lowing various procedures in the region of the 
duodenum, there is no special sex preponder- 
ance. (Fig. 3.) The end type follows gastrec- 
tomy; and since this operation is performed 
more frequently in men because of the higher 
incidence in them of peptic ulcer and gastric 
malignancy, most of the end type occurs in 
males. The most common cause of choledocho- 
duodenal fistula is a duodenal ulcer eroding 
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Duodenal Fistula 


into the common duct; and since it is due to 
ulcer, this type also occurs more commonly in 
men. The other internal fistulas, comprising 
for the most part connections between the 
duodenum and biliary tract produced by pri- 
mary disease within the gallbladder and bile 
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was twenty-two years in patients with duo- 
denal ulcers in whom _ choledochoduodenal 
fistulas developed. A typical history of the 
internal fistula due to biliary disease is that of 
a fifty-seven year old white female who was 
admitted September 10, 1952. She gave an 


“LATERAL” TYPE 


Fic. 2. Mortality per cent; external fistula. 
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Fic. 3. Sex incidence. 


ducts, occur predominantly in women and this 
finding correlates with the greater frequency of 
cholelithiasis in females. 

The occurrence of fistula between duodenum 
and biliary tract is usually a late event in 
biliary or ulcer disease and, therefore, ordi- 
narily the elderly patients are the ones afflicted. 
(Table 1.) The average duration of symptoms 


TABLE | 
AVERAGE AGE INCIDENCE 
(exclude pyloric stenosis) 
Choledochoduodenal............ 46 yr. 
Other internal fistulas........... 60 yr. 
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account of having had a cholecystectomy in 
1929, at which time stones were removed. For 
the next twenty-three years she continued to 
have biweekly attacks of right upper quadrant 
pain, aggravated by the taking of fatty foods 
and usually accompanied by nausea, vomiting 
and occasional fever which persisted until ad- 
mission in 1952. 

Inflammation and hemorrhage in the opera- 
tive field, inadequate exposure and rough 
manipulation or instrumentation favor trauma 
to the duodenum with subsequent fistula for- 
mation."” Operations on the biliary 
stomach, duodenum, pancreas and right kid- 
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ney® give rise to the majority of lateral duo- 
denal fistulas as recorded in this series. (Table 
u.) Traumatic wounds of the duodenum, 
appendectomy,” colon surgery and certain 
diseases**7* may also be responsible for this 


TABLE 1 
CAUSES OF LATERAL DUODENAL FISTULA 
Biliary tract 3 
Operations for pyloric stenosis.................... 2 
Exploratory for cancer of pancreas................ 2 


Exploratory for acute pancreatitis................. 1 
Removal of foreign body from duodenum.......... 


TABLE 
AVERAGE TIME OF ONSET OF POSTOPERATIVE 
DUODENAL FISTULA 
Postoperative 


Type of Fistula Day 
8th 

Antertor Polya............. 10th 
Posterior Polya............ 1ith 
Anterior Hofmeister........ 5th 
Posterior Hofmeister........ 3rd 


complication. Duodenal fistulas occur in 0.7 per 
cent of right kidney surgery.” 

The average time of onset of the postopera- 
tive duodenal fistula was a little less than 
seven days following surgery. (Table ur.) In 
the lateral type the average was five days; the 
earliest was on the first postoperative day 
and the latest on the eighth. In the end type 
the average was eight days; the earliest was 
the first day following surgery and the latest the 
sixteenth day. While fistula subsequent to the 
Polya type of gastric resection in this small 
group showed up later than the Hofmeister 
type, the more important consideration is that 
there is almost an equal incidence in the 
anterior and posterior Polya and Hofmeister 
types of anastomosis. Duodenal fistula is 
known to occur several months after surgery. 

That most difficult part of subtotal gastrec- 
tomy, mobilizing the duodenum without dam- 
age to the bile and pancreatic ducts and effect- 
ing a secure closure of the duodenal stump, 
often poses a very real problem in calloused, 
deep-penetrating ulcers burrowed into the head 
of the pancreas and bordering on the common 
duct. Some of the local factors concerned with 
the production of the end type of duodenal 
fistula following the Billroth 11 types of gas- 
trectomy are faulty inversion of the stump and 
the poor blood supply to the duodenum, either 
as a result of the ulcer process which leads to 
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replacement fibrosis of the wall and prolifera- 
tion and occasionally thrombosis of the blood 
vessels® or as a consequence of the vigorous 
mobilization of the duodenum with destruction 
of the blood supply. Serum protein and vitamin 


CLOSED LOOP OBSTRUCTION 


in afferent loop of 
Billroth I Gastrectomy [: 


Fic. 4. Factor in production of external duodenal fistula. 


deficiencies, derangement of body fluids and 
electrolytes are conducive to the development 
of duodenal fistulas. 

That obstruction at the efferent stoma of the 
gastrojejunal anastomosis may be well toler- 
ated by a good risk patient for comparatively 
long periods of time with adequate water and 
electrolyte replacement is perforce well known 
to those of us who have endured this complica- 
tion. Obstruction at the afferent inlet (Fig. 4), 
either as a result of kinking or enclosure of too 
much tissue during the course of suture, does 
not allow an escape of the secretions of the 
liver, pancreas and duodenum,” intraluminal 
pressure mounts and this pressure exerts its 
force against the duodenal stump. There is 
further insult to a bowel wall which is already 
in a precarious state of viability. Necrosis at 
the suture line follows and leakage occurs. 


TABLE IV 
PRINCIPLES OF TREATMENT FOR EXTERNAL 
DUODENAL FISTULAS 
1. Skin protection 
2. Catheter inserted into fistula to provide continuous 
suction 

. Jejunal feedings 
. Suppression of upper gastrointestinal secretion 
. Parenteral fluids 


Alarming local and general symptoms occur- 
ring in high intestinal fistulas center around 
one factor, namely, the loss of continuity of the 
intestinal tract.’? (Table iv.) This loss of con- 
tinuity brings about two conditions, either of 
which will lead to death. The first of these is 
the loss of contents; if there is obstruction 
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below, there is total loss and death comes 
sooner. The second is the destructive action of 
the activated duodenal contents which well up 
on the abdominal wall and erode the normal 
body tissues.“ This is due chiefly to trypsin 
which has been activated from trypsinogen by 


TABLE 
SURGICAL PROCEDURES FOR EXTERNAL 
DUODENAL FISTULA 
. Feeding jejunostomy 
2. Gastrojejunostomy and closure of fistula 
3. Gastrojejunostomy, fistula repair and duodenal 
interruption 
4. Excision and closure of fistula, or more complex 
procedures 


TABLE VI 
TYPES OF INTERNAL DUODENAL FISTULA 
Cholecystoduodenal................ 14 
Choledochoduodenal................ § 


Cholecystoduodenocolic............. 


enterokinase from duodenal mucosa.'*? The 
amount of drainage depends upon the location 
and size of the fistula, the intraduodenal pres- 
sure, both the alimentary and parenteral intake 
and the type of fistula, end or lateral.’ It has 
been our experience that (1) adequate replace- 
ment of fluids and electrolytes lost through the 
fistula, taking into account the variation of 
loss in the end type through which biliary, 
pancreatic and small bowel secretion is poured, 
and in the lateral type through which, in addi- 
tion, gastric and salivary secretion is delivered 
and (2) the use of continuous suction to the 
fistula®*" are the important factors in the 
treatment. The skin may be protected with 
aluminum paste;”* and if the drainage is copi- 
ous, there will be need for frequent change of 
dressings. Many methods of management have 
been proposed.!*:7 Operation with primary clo- 
sure is condemned. (Table v.) There is no 
healing and the depleted patients are unable 
to stand it.** The presence of an obstruction 
distal to the site of fistula contributes the one 
all-important reason for definitive surgical 
interference.” A feeding jejunostomy may be 
necessary to tide the patient over the critical 
period if there are difficulties in supporting the 
patient parenterally. *4 

Internal duodenal fistula may communicate 
between any organ and the duodenum. The 
most common is a connection between the 
gallbladder and the duodenum.”*! (Table v1.) 
Of considerable interest is the rarer choledocho- 
duodenal fistula which usually arises from a 
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duodenal ulcer perforating onto the pancreas 
and common duct.‘!*4 Most duodenal ulcers 
are located in the first part of the duodenum 
and only when there is extensive involvement 
will the common duct be involved. Rarer causes 
of choledochoduodenal fistula, aside from those 
occurring as a result of gallstones, are lympho- 
sarcoma and reticulum cell sarcoma.’* There 
may be abnormal communications between two 
parts of the duodenum* or between the 
stomach and duodenum,” or duodenum and 
kidney.*” Cholecystoduodenocolic fistulas are 
infrequent.*? 

Most duodenocolic fistulas are due to carci- 
noma!!:*> and the site of malignancy is usually 
in the right colon. Slightly less frequent in the 
causation is ulcer, and the primary seat is 
in the duodenum. Typhoid fever*® and tubercu- 
losis** have been reported to be of etiologic 
significance. Anemia, weight loss, pain, per- 
sistent diarrhea, vomiting and occult blood in 
the stool are almost always present.*! Fecal 
odor to the eructation or emesis and passage of 
undigested food, while observed less often in 
the cases reported, point strongly to a high 
enterocolic fistula. There is about a 70 per cent 
loss of ingested dietary fat in the stool of a 
patient who has a high intestinal communica- 
tion with the colon.” 

The demonstration of a duodenocolic fistula 
as seen in Figure 5 can be accomplished many 
times only by barium enema.** A duodenocolic 
fistula cannot be excluded in a gastrointestinal 
series, and it is the exception rather than the 
rule that barium by mouth detects the lesion. 
The diagnosis by barium enema and the failure 
of the barium meal is probably accounted for 
by the positive pressure under which the exami- 
nation is made, together with the propulsive 
force of the bowel in evacuation of the barium. 
The value of air replacement must also be 
mentioned because the full colon may over- 
shadow the fistulous opening.” 

The treatment of benign duodenocolic fistula 
due to ulcer is subtotal gastrectomy and closure 
of the colon. That of malignancy requires en 
bloc type of resection, which will remove the 
distal half of the stomach, duodenum, head of 
pancreas and right colon. It is probably best 
performed in two stages, by-passing the fistula 
in the first stage and removing the growth in 
the second. 

Figure 6 depicts the fistula between the 
duodenum and the common duct due to a pene- 
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Fic. 5. Barium outlining large duodenocolic 


communication 


trating duodenal ulcer. The diagnosis of spon- 
taneous internal duodenal fistula connected 
with the biliary tract is becoming more com- 
monplace with the advent of better methods of 
x-ray examination of the gastrointestinal tract. 
Without these measures the diagnosis of fistula 
is seldom made." 

The preternatural flow of barium away from 
the duodenum to the biliary radicles may be 
due to a number of causes. A gallstone may 
traverse the walls of the gallbladder and duo- 
denum or, more rarely, the walls of the common 
duct and duodenum, or follow the course of the 
common duct.”! An inflammatory process may 
extend by contiguity from the gallbladder or 
the common duct to the duodenum, or the re- 
verse may occur: a duodenal ulcer may pene- 
trate into the bile ducts or gallbladder. The 
erosion of the gallstone into the duodenum, and 
inflammatory and vascular changes within the 
primary organ of involvement are intimately 
related. In all cases the extensive, dense sur- 
rounding adhesions would indicate that during 
an acute process severe localized peritonitis 
occurs, and it is possible that during the acute 
process an abscess forms which subsequently 
ruptures and drains into the duodenum. The 
gallstone is necessary in the participation, as 
duodenal fistula arising from biliary disease is 
rare without stone.® 

The physiologic reflux from the duodenum 


Fic. 6. Choledochoduodenal fistula arising 
from duodenal ulcer. 


into the common duct is open to question. 
Regurgitation of duodenal contents into the 
common duct does not ordinarily take place® 
and there are four mechanisms operating in the 
prevention of this phenomenon. Probably the 
most important is the oblique course of the 
common duct through the pancreas. There is 
also obliquity of the entrance of the duct 
through the duodenal wall and the muscles 
within the wall tend to compress the duct when 
there is increased duodenal tension and peri- 
staltic activity. The valve-like folds in the 
ampulla of Vater allow an outflow of bile but 
prevent regurgitation. The sphincter of Oddi 
may have some small effect on the prevention 
of reflux, but it is believed that its main effect 
is to regulate the intrabiliary pressure.** Ca- 
daveric experiments attempting to force duo- 
denal contents into the biliary tract under high 
pressure were carried out by Beal and Jagoda 
and demonstrated the retrograde impassability 
of the ampulla of Vater. 

The presence of air in the biliary tract, as 
Figure 7 shows, has the same significance in 
relation to duodenobiliary fistula, if emphy- 
sematous cholecystitis is excluded, as does the 
presence of barium in the biliary radicles. 
However, it is in those patients with gallstone 
ileus, who are seen for the first time during the 
phase of intestinal obstruction and who have 
had no previous barium studies, that the sign 
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Fic. 7. Air in the biliary radicles. 


is of great value. Gallstone obstruction usually 
has its beginning with a duodenobiliary com- 
munication.” The shape of the bile ducts as 
outlined by the air is unmistakable. When the 
etiology of an intestinal obstruction is in doubt 
and there is any indication in the clinical story 
which might implicate the gallbladder, a local- 
ized film of the duodenobiliary area should be 
made in addition to the usual abdominal films. 

The possibility of development of communi- 
cation between the biliary tract and the duo- 
denum due to biliary tract diseases, resulting 
as it does in severe and sometimes uncorrecta- 
ble damage to the biliary system, offers another 
cogent argument for the removal of the gall- 
bladder in all cases of cholelithiasis, even 
though the stones may be silent when dis- 
covered.*? Once the fistula has developed, a 
conservative regimen may be followed in an 
elderly patient if cholangitis is not present.“ 
There may be no liver involvement after long 
years with a fistula.** The gallbladder may 
become a fibrotic band of scar tissue with the 
common duct intact. One must also consider 
the risk in the surgeon’s creating an external 
duodenal fistula or duodenal obstruction by 
virtue of having to invade a badly damaged 
duodenum to repair the fistula. 

If surgery is elected, and it should be in most 
cases, the surgeon should begin with careful 
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separation of the duodenum and biliary tract. 
The opening in the duodenum should be closed 
in such a fashion that there will be no narrowing 
of the bowel. After exploring the hepatic ducts 
to ascertain their patency, the gallbladder 
should be removed and the common duct 
drained by a T-tube. 

The following are case reports of all choledo- 
choduodenal fistulas during the period 1937 to 
1952 at Charity Hospital and Touro Infirmary 
(Table vii). 


CASE REPORTS 


W. L. (T-47-265002), a fifty year old white 
man, was admitted to the hospital on May 26, 
1947. He had been having postprandial distress 
of an aching character for the past thirty-eight 
years. The attacks were usually mild but occa- 
sionally became severe. There was dyspepsia 
to fatty and heavy foods, all meats and 
tomatoes. Occasionally he became nauseated 
and vomited. He vomited blood ten days prior 
to admission and this was followed by tarry 
stools. The symptoms had been more severe 
during the previous three months and there had 
been an 11 pound weight loss. The patient’s 
temperature was 98.6°F., his pulse was 80 per 
minute and respiration 20 per minute. His 
blood pressure was 140/72. He appeared anemic 
and his skin was a pale yellow color. The 
abdomen was scaphoid and there was tender- 
ness and muscle-guarding in the right upper 
quadrant. There was marked normochromic, 
normocytic anemia. The icterus index was 6. 
On June 2, 1947, a gastrointestinal series 
demonstrated an ulcer in the pyloric region, 
later shown microscopically to be duodenal, 
with reflux of barium into the common duct and 
into the biliary radicles. The same fistula was 
again shown on June gth with more x-rays. 
Following preparation, the patient was ex- 
plored on June 16th. The common duct was 
enlarged and examination of the duodenum re- 
vealed a mass in its second portion which 
seemed to involve the head of the pancreas. 
The duodenum was not opened. The enlarge- 
ment was thought by the operator to be 
malignancy of the pancreas. A subtotal gastric 
resection, partial duodenectomy, resection of 
the head of the pancreas, choledochojejunos- 
tomy, gastrojejunostomy and enteroenteros- 
tomy with anastomosis of duodenum to 
pancreatic stump were effected. The pathologic 
report was chronic duodenal ulcer with exten- 
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sion into the head of the pancreas and fibrosis 
of the adjoining pancreas. On the third post- 
operative day there was a dehiscence of the 
abdominal wound. The wound was closed 
with through and through sutures and the 
next day the man died. The necropsy report 


enema showed incomplete rotation and diver- 
ticulosis of the colon. On March 17, 1951, the 
appendix and several diverticula of the colon 
were removed at a private hospital. He was 
readmitted to the same hospital with severe 
abdominal cramps and was operated upon 


TABLE VII 
CHOLEDOCHODUODENAL FISTULA 


Duration 
of 
Symptoms 
(yr.) 


Con- 
firmed 
by 
X-ray 


Treatment 


Follow-up 


Pain, weight loss, 
bleeding 


Pain 


Pain, weight loss, 
vomiting, bleed- 
ing 

Pain, weight loss 


Pain, obstructive 
symptoms 


38 


Yes 


Yes 


Yes 


Yes 


Resection of head of pan- 
creas (modified Whipple 
operation) 

Conservative (no response) 


Subtotal gastrectomy with 
exclusion of fistula 


Subtotal gastrectomy; clo- 
sure common duct; chole- 
cystoduodenostomy 

Cholecystectomy (1926); 
gastroenterostomy (1949); 


Died 4th day postopera- 
tively 


Recurrent attacks of right 
upper quadrant pain; per- 
sistent fistula 

? Marginal ulcer; right up- 
per quadrant pain (10/6/ 
1952) 2 yr. postoperatively 

Occasional quantitative 
dyspepsia 9 mo. post- 
operatively 

Excellent results 2 yr. 
postoperatively 


subtotal gastrectomy with 
exclusion of fistula (March, 
1950); Roux-Y anastomo- 
sis, with choledochojeju- 
nostomy (June, 1950) 


was postoperative status, acute generalized 
peritonitis and hemorrhage into the gastro- 
intestinal tract. 

R. G. (L-49-381053), a forty-five year old 
white man, was admitted to the hospital for 
the first time on September 7, 1949. He gave 
a history of having had epigastric and right 
upper quadrant pain after eating for the past 
fifteen years, aggravated by fatty foods and 
fruits. There had been no nausea, vomiting or 
jaundice. The temperature, pulse, respiration 
and blood pressure were normal. There was 
tenderness to deep palpation in the right upper 
quadrant. The hemogram was normal. On 
September 8th the gallbladder failed to visu- 
alize with dye ingestion and the gastrointestinal 
series revealed a duodenal ulcer. He was placed 
on antispasmodics, antacids and an ulcer diet. 
In October he was asymptomatic. On Decem- 
ber 21, a gastrointestinal series demonstrated a 
choledochoduodenal fistula with barium in the 
biliary radicles. On January 18, 1950, a barium 


December 10, 1951. Volvulus of the cecum and 
transverse colon was encountered and a sub- 
total colectomy and an_ ileosigmoidostomy 
were performed. A prune seed was removed 
from the stomach. His second local hospital 
admission was March 12, 1952. He had been 
having more severe epigastric pain of late. 
There was barium in the common duct on a 
gastrointestinal series taken March 18, 1952. 
The cholecystogram on March 26th was 
normal. A dietary program was outlined for 
the man and he was discharged on March 
29th. Since then he has been in the hospital 
three times and is having a great deal of pain 
and obstructive difficulties. Surgery is planned. 
At this writing it is not possible to demonstrate 
the choledochoduodenal fistula. 

S. W. (T-48-341278), a forty-nine year old 
Negro, was admitted to the hospital on April 
28, 1950. Over a ten year period he had been 
having epigastric pain, often requiring injec- 
tions by the local doctor for relief. There had 
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been intermittent vomiting and there were 
occasional tarry stools. He had been admitted 
to the hospital on November 16, 1948, with 
pyloric obstruction and had responded tempo- 
rarily to conservative measures. The vomiting 
continued after discharge. There had been a 
recent 20 pound weight loss. On the April, 
1950, admission the patient’s temperature was 
99.2°F., pulse 86, respiration 28 per minute and 
blood pressure 140/80. He was acutely ill and 
in obvious pain. There was moderate right 
upper quadrant tenderness and mild general- 
ized tenderness. There was neutrophilic leuko- 
cytosis. A gastrointestinal series in February, 
1950, had shown a choledochoduodenal fistula. 
On May 11, 1950, the abdomen was explored. 
The posterior portion of the first part of the 
duodenum was no longer present and the ulcer 
bed formed this wall of the duodenum. The 
common duct communication could not be 
demonstrated but the duodenum was not freed 
up. The anterior flap of the duodenum was 
sutured into the ulcer bed. A Hofmeister 
posterior gastrojejunostomy with removal of 
80 per cent of the stomach was performed. 
Postoperatively he did well for a period of 
eight months. Later he started having pain and 
on September 29, 1952, when x-rayed, it was 
believed that he had a marginal ulcer at the 
site of gastrojejunostomy. In October, 1952, he 
stated that he was having tarry stools as well 
as right upper quadrant pain. 

P. S. (17836-TI), a twenty-four year old 
white man, was admitted to the hospital on 
December 31, 1951. Since the age of seven he 
had been having epigastric distress, particu- 
larly at night. Recently he had lost 20 pounds. 
He had one severe attack of pain some six 
months previously which subsided after fifteen 
to twenty minutes. The episode which required 
admission started about twelve hours before; 
the pain had been very intense and was accom- 
panied by vomiting. The patient’s temperature 
was 98.6°F., pulse 120, respiration 24 per 
minute and the blood pressure 120/60. There 
was generalized muscle rigidity over the entire 
abdomen and rebound tenderness in the 
epigastrium and right upper quadrant. The 
tentative diagnosis was ruptured peptic ulcer. 
There were 4,440 white blood cells with 85 per 
cent neutrophils. There was no air under the 
diaphragm. In two hours the rigidity and most 
of the tenderness had disappeared. A con- 
servative program was followed. On January 4, 
1952, a gastrointestinal series demonstrated a 
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choledochoduodenal fistula and three days 
later the patient was explored. The ulcer in the 
first portion of the duodenum, which had rup- 
tured into the common duct, was identified 
and dissected free with excision of the fistulous 
tract between the duodenum and the common 
duct. Directly opposite the ulcer was a false 
diverticulum of the duodenum which was also 
removed with the ulcerated portion. The open- 
ing in the common duct was explored and 
attempts made to probe the distal end of the 
common duct. The scarred bed had involved 
the distal end of the duct and there was no 
possibility of retrograde insertion of a guide. 
The proximal end of the common duct was 
closed and cholecystoduodenostomy was per- 
formed. Gastric resection of the anterior Hof- 
meister type was performed. A drain was 
introduced down to the point of closure of the 
common duct. Postoperatively a profuse bile 
leak developed which persisted for ten days 
and then closed spontaneously. Since that time 
he has been relatively asymptomatic except 
for mild quantitative dyspepsia. 

A. McG. (2888-50-T1), a sixty-three year old 
white man, was admitted to the hospital on 
March 4, 1950. He gave a history of having had 
stomach trouble for thirty years. In 1929 his 
gallbladder and appendix were removed. In 
January, 1949, high intestinal obstruction 
developed and a gastroenterostomy was per- 
formed. In January, 1950, he had a sudden 
onset of severe knife-like pain in the epi- 
gastrium; the diagnosis of ruptured ulcer was 
made and he was treated without surgery. He 
had been having intermittent episodes of 
jaundice, fever and chills. His temperature 
was 98.6°F., pulse 76, respiration 16 per minute, 
and blood pressure 114/70. There were two 
scars in the mid-abdomen. Hemogram was 
normal. There were 10 degrees of free hydro- 
chloric acid in the gastric analysis. At surgery 
on March 8, 1950, he was found to have 
duodenum adherent to the common bile duct 
and there was a choledochoduodenal fistula. 
In addition there was a diverticulum of the 
first portion of the duodenum. The area was 
excluded by the Bancroft method and gastric 
resection was performed. The postoperative 
course was excellent on discharge. He began to 
have a recurrence of the jaundice associated 
with chills and fever and was readmitted to 
the hospital on June 20, 1950. On July 1st he 
was re-explored. The fistulous tract between 
the duodenum and proximal common duct was 
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found. The distal end of the duct was involved 
in the scarred base of the ulcer and could not 
be identified. The duodenum was closed. A 
Roux-Y choledochojejunostomy was performed 
over a No. 18 rubber tube and a pancreatic 
duct anastomosis, end-to-side, 114 inches from 
the choledochojejunostomy was made over 
a No. 8 catheter. On July 4th an external 
intestinal fistula developed and the intestinal 
contents overflowed through the fistula onto 
the abdomen. This presented a problem of 
electrolyte and fluid replacement which was 
appreciated, and deviations were quickly and 
adequately corrected. By August 21st the 
fistula had closed. According to the x-ray 
he had just passed the No. 18 catheter he 
had in his common duct. Since his discharge 
on September 3rd he has gained weight, feels 
fine and has had no further trouble. 


COMMENTS 


The preventive measure is removal of 
duodenal ulcer before it gets to this stage. 
Once the fistula has developed, a medical pro- 
gram should be reserved for those who are too 
ill to withstand surgery or those who refuse 
surgery. There is a double exigency in the 
surgical approach: to cure the ulcer and to 
remove the fistula. Aside from the known 
fistula demonstrated by x-ray, the surgeon 
operating on any penetrating ulcer should 
examine very carefully the ulcer bed left in the 
pancreas to see if there is a pancreatic or bile 
leak; he should examine the common duct for 
dilatation, indicating impingement of the ulcer 
sufficient to produce biliary obstruction, and 
also for proximity of the common duct to the 
ulcer; and if there is any doubt in the mind of 
the operator, the common duct should be 
explored” and with a probe in the common 
duct the dissection carried forward from that 
point. In choledochoduodenal fistula gastrec- 
tomy with exclusion avoids the perilous zone 
and defunctionalizes the fistula. However, the 
patient continues to have difficulty because 
of the fistula. Gastrectomy with closure of the 
fistula can rarely be accomplished. Gastrectomy 
with cholecystenterostomy has the disadvan- 
tage that stones may form in the gallbladder 
or the cystic duct may kink, blocking the 
channel. The advantage lies in its easier 
performance, especially when the common duct 
proximally is embedded in scar tissue from the 
fistulous tract. The preferred method of 
handling these lesions is the reimplantation of 
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the common duct into the duodenum or jeju- 
num. The biliary anastomosis should be 
performed proximal to the gastrojejunal anas- 
tomosis, thereby allowing the alkaline or nearly 
alkaline bile to bathe the stomach opening. 
This is especially necessary in a patient with 
a marked ulcer diathesis who would be a 
candidate for a gastrojejunal ulcer. Some 
consideration should, for the reason of the 
virulent ulcer, be given to combining vagotomy 
with the other procedures. 


SUMMARY 


The subject of duodenal fistula has been 
reviewed. During a fifteen-year period at 
Charity Hospital and Touro Infirmary, New 
Orleans, Louisiana, forty-three duodenal fistu- 
las were recorded with a 37.2 per cent mortality. 
Four deaths occurred in twenty-one internal 
fistulas and twelve deaths in twenty-two exter- 
nal fistulas. | 

There was a 66.6 per cent mortality in the 
end type of external fistula. The average onset 
of the end type of fistula was eight days after 
surgery. This type occurred more frequently 
in men. 

There was a 40 per cent mortality in the 
lateral type of external fistula. The average 
onset of the lateral type was five days after 
surgery. No sex preponderance was noted in 
this type. 

Interruption of intestinal continuity pro- 
duced by external duodenal fistula leads to 
loss of contents and destruction of the ab- 
dominal wall. Adequate replacement of fluids 
and electrolytes and constant removal of 
drainage from the fistula by suction are impor- 
tant considerations in the care of these patients. 

Internal duodenal fistulas often communicate 
with the gallbladder. Rarer is the choledocho- 
duodenal fistula which usually arises from duo- 
denal ulcer which perforates onto the common 
duct. 

Most duodenocolic fistulas are due to car- 
cinoma. Slightly less frequent in causation is 
duodenal ulcer. The demonstration of duodeno- 
colic fistula is best accomplished by barium 
enema. The treatment of malignant duodeno- 
colic fistula is radical resection in one or two 
stages, and duodenocolic fistula due to benign 
ulcer, subtotal gastrectomy and closure of 
colonic opening. 

Regurgitation of duodenal contents into the 
common duct is ordinarily prevented by the 
oblique course of the common duct through 
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the pancreas and duodenal wall, the valve-like 
folds in the ampulla of Vater and the sphincter 
of Oddi. 

The presence of air in the biliary tract is of 
great value in diagnosis of patients who are 
seen for the first time during the phase of 
intestinal obstruction since gallstone ileus 
usually has its beginning with a duodenobiliary 
communication. 

The possibility of developing an abnormal 
communication between the biliary tract and 
duodenum due to biliary tract disease is a 
strong argument for removal of the gallbladder 
in all cases of cholelithiasis. Once the fistula is 
present, it must be attacked, the opening in 
the bowel closed, gallbladder removed and the 
common duct explored. 

Five case reports of choledochoduodenal 
fistula complicating duodenal ulcer are pre- 
sented. There is a twofold problem in the 
management of this condition: to rid the 
patient of his fistula and to cure him of his 
ulcer. The preferred method of handling the 
fistula would appear to be reimplantation of 
the common duct into the duodenum or jeju- 
num, and subtotal gastrectomy combined 
with vagotomy. 
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are true neoplastic processes in- 
volving either vascular or lymphatic tis- 
sue. They are believed to be congenital in 
origin and are composed of isolated islands of 
embryonal endothelial tissue that have failed to 
differentiate properly into vessels of the normal 
circulatory system. Angiomas fall into the large 
group of tumors called hamartomas; these are 
tumors of normal-appearing tissue situated in 
abnormal locations in the body. 

A particular angioma may be designated as 
a hemangioma or lymphangioma depending 
upon the preponderance of either vascular or 
lymphatic elements in the tumor. Hemangi- 
omas and lymphangiomas are histologically 
and clinically similar. Both types are frequently 
found within the confines of a single large 
angioma. 

According to Winer,'! hemangiomatous nevi 
may be classified both clinically and histologi- 
cally into three groups: hemangioma simplex, 
hemangioma hypertrophicum and hemangioma 
cavernosum. A simple hemangioma is merely 
an increase in the number and size of both 
arterial and venous capillaries located entirely 
within the upper cutis and directly beneath the 
epidermis. This is the most common type of 
hemangioma and includes the frequently en- 
countered port-wine mark or nevus flammeus. 

The hypertrophic hemangiomas include the 
so-called strawberry nevus, the plexiform 
hemangiomas and the hereditary hemorrhagic 
telangiectasia of Rendu-Osler-Weber. These 
tumors are elevated above the level of the skin, 
are purplish in color, have a nodular surface 
and are usually compressible to some extent. 
Microscopically, a large number of small di- 
lated vessels are noted in all the layers of the 
cutis. These vessels are lined with hypertrophic 
neoplastic endothelium which sometimes oc- 
cludes the lumen of the vessels, producing what 
Ewing? calls a hemangioendothelioma. 
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We are primarily concerned in this report 
with the cavernous hemangiomas. This type of 
angioma is composed of large anastomosing 
blood spaces enclosed by thin connective tissue 
septa. These tumors may extend deeply into 
the subcutaneous tissue and involve all of the 
underlying structures. They appear red to deep 
purple in color, depending upon the depth 
below the skin surface. Cavernous hemangi- 
omas are soft and compressible, and occasion- 
ally may be felt to pulsate. Spontaneous 
thrombosis within these tumors may occur 
with the formation of calcific phleboliths. Al- 
though many of the smaller cavernous he- 
mangiomas are encapsulated, the larger tumors 
do not have a definite capsule but tend to in- 
filtrate locally. On cross section these tumors 
have the gross appearance of a sponge filled 
with blood. On microscopic examination many 
enlarged vascular channels anastomosing with 
one another are seen; these vascular channels 
are separated by thin fibrous septa. The his- 
tologic structure of these channels is usually 
typical of venules but occasionally represents 
arterioles. In certain areas of these tumors there 
may be some hyperplasia of cells projecting 
into the lumen of the vascular spaces. 


CLINICAL ASPECTS OF. HEMANGIOMAS 


No region or structure of the body, except 
the hair and nails, escapes involvement by a 
hemangioma. Although these tumors are much 
more common in and immediately beneath the 
skin, they are frequently found in muscle, bone, 
liver, spleen and other organs. 

The cavernous angiomas may remain sta- 
tionary throughout life, but the usual course is 
one of slowly progressive growth until adult 
life. Occasionally one of these tumors will 
undergo rapid acceleration of growth and be- 
come locally destructive either by pressure or 
by actual invasion of the surrounding tissues. 
Hemorrhage or ulceration may ensue. These 
tumors grow by extending solid buds of endo- 
thelium into the adjacent tissues. These buds 
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of cells form cords which become canalized and 
eventually establish communication with some 
of the larger vessels of the tumor. Thrombosis 
and infarction often occur with resultant scar 
formation and contracture. In rare instances 
sufficient compression of the vessels in the 
tumor has occurred spontaneously by this 
process of thrombosis and scarring to eradicate 
the tumor completely. 

Although cavernous hemangiomas are gen- 
erally considered to be benign tumors, they 
tend to recur following incomplete excision and 
occasionally metastasize both to local lymph 
nodes and throughout the body. Several cases 
of metastasizing hemangioma have been re- 
ported in the literature;? 7 some of these were 
found to have a histologically benign structure, 
some had a histologically malignant structure 
and one reported by Robinson and Castleman® 
was a benign primary tumor which gave rise to 
malignant metastases. It is apparent that the 
formation of metastases, and not the histologic 
picture alone, is the deciding factor in deter- 
mining the malignancy of the tumor. 

Many sclerosing and compression types of 
treatment have been employed to eradicate 
these tumors, including carbon dioxide snow, 
sclerosing chemicals, boiling water, magnesium 
darts, subcutaneous spiral or interlocking 
sutures, electrodesiccation, electrocoagulation 
and diathermy. Treatment with radium or 
x-ray has been shown to be ineffective in 
eradicating or reducing the size of cavernous 
hemangiomas. 

Surgical excision is the best method of com- 
pletely eradicating a cavernous hemangioma if 
the location of the tumor does not prohibit this 
treatment. Because of the danger of hemor- 
rhage and the frequent difficulty in closure of 
the skin following surgical excision, surgeons 
have been hesitant to recommend radical ex- 
cision of large cavernous hemangiomas. In the 
past few years we have treated four cases of 
massive cavernous angioma of the chest wall, 
and it is hoped that our experience with these 
cases may encourage other surgeons to give 
patients with these tumors the benefit of radi- 
cal surgical excision. 


CASE REPORTS 


Case 1. A nine year old boy was first seen 
at the Clinic on March 12, 1949. His mother 
stated that the child had been born with a soft 


535 


mushy tumor on his left lateral chest wall, and 
in the skin overlying this tumor there was 
a small “strawberry birthmark.’ When the 
child was one year old, x-ray therapy at 
weekly intervals was begun. It was continued 
for one year without noticeable effect on the 
appearance of the tumor mass or the skin. 
When the child was five years old, the tumor 
was again unsuccessfully treated by implanta- 
tion of radon seeds. The tumor grew as the 
child grew. Shortly before admission small 
warty growths which occasionally bled copi- 
ously appeared on the overlying skin. 

At no time did the boy complain of pain in 
the tumor. In the few months preceding ad- 
mission the tumor had increased more rapidly 
in size. 

The child was born with a macrodactylia in- 
volving the left foot which was corrected to 
some extent by resection of two toes in 1944. 
A strangulated left inguinal hernia was repaired 
in 1945, with removal of the left testis. Four 
months later the right testis was removed with 
repair of a right inguinal hernia. 

Examination revealed a thin, pale boy with 
a huge hemangiomatous mass involving the left 
lateral chest wall. The tumor measured approxi- 
mately 25 by 30 cm. and projected 5 cm. above 
the level of the skin. (Fig. 1A and B.) Scattered 
over the surface of the tumor were numerous 
small warty growths together with many small 
areas of vessels protruding from the surface. 
Some of these areas showed evidence of recent 
bleeding. The tumor was only slightly com- 
pressible and appeared to be fixed to the chest 
wall. No bruit was audible and no pulsations 
were palpable over the tumor. The left axillary 
lymph nodes were enlarged. Roentgenogram of 
the chest revealed no evidence of metastases. 

On March 20, 1949, microscopic examination 
of a lymph node removed from the left axilla 
revealed that a portion of the lymph node was 
replaced by small dark-staining endothelial 
cells forming irregular spaces and in papillary 
arrangements in part. The papillary areas were 
small and formed by solidly massed endothelial 
cells projecting into the lumina. Occasional 
mitoses were present. The pathologic diagnosis 
was papillary angiosarcoma of a low degree of 
malignancy, secondary in a lymph node. 

It was the consensus of all who examined the 
patient that any treatment short of complete 
surgical extirpation of the tumor held little 
promise of success. Since there was no evidence 
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Fic. 1. Case 1. Massive cavernous hemangioma of left thorax. A, lateral view; 


B, posterior view. 


Fic. 2. Case 1. One year and six months postoperatively. A, lateral view; B, posterior view; C, anterior view showing 


complete range of motion in left shoulder. 


of any metastases other than to the local glands 
in the left axilla, complete excision of the tumor 
was carried out by Dr. George Crile, Jr., on 
April 8, 1949. All involved skin and muscle 
were also removed and a careful dissection of 
the left axilla was performed, removing as 
many nodes as possible. At one point tumor 


tissue was found firmly adherent to a rib, but 
otherwise no gross evidence of invasion of the 
ribs was encountered. The skin edges were 
undermined and advanced approximately 5 cm. 
to reduce the size of the defect which was then 
covered with three dermatomes of  split- 
thickness skin removed from the patient’s 


536 


Massive Cavernous Hemangiomas of Chest Wall 
‘ad 
1A 1B 
| 
2A 2B 2C 
| 
#F 
/ 


Massive Cavernous Hemangiomas of Chest Wall 


thighs. A moist pressure dressing was applied 
postoperatively. 

On the ninth postoperative day an abscess 
in the left lumbar region which was believed to 
represent an infected hematoma was incised 
and drained. On May 3rd another dermatome 
of skin was removed from the thigh to cover a 
granulating area in the upper portion of the 
wound where inadequate immobilization of the 
scapula had prevented an adequate “‘take” of 
the first skin graft. A pressure dressing was 
applied postoperatively, over which was placed 
a plaster shoulder spica cast to ensure proper 
splinting of the shoulder until the graft healed. 
This second graft healed well and the boy was 
discharged from the hospital on May 15th, 
with the grafted area completely healed. 

In October, 1950, one year and six months 
following the operation, there was no evidence 
of recurrence of the tumor. There was full 
range of motion in the left arm and no local 
lymphadenopathy. (Fig. 2A, B and C.) 

Pathologic examination of the tumor re- 
vealed that the major mass was formed almost 
entirely by vascular spaces compatible with 
the usual vascular hamartoma. In a few small 
isolated areas some endothelial-lined spaces 
with intravascular papillary formations were 
found (Fig. 3A) compatible with the diagnosis 
of a well differentiated angiosarcoma. Twelve 
lymph nodes were examined, and of these, two 
showed a peripheral replacement of lymph node 
structure by tumor tissue of hemangiomatous 
type and with papillary arrangement identical 
with the tumor of the chest wall. (Fig. 3B.) 

In March, 1951, there was evidence of a re- 
currence of the hemangioma at the level of the 
fifth rib posteriorly. A biopsy specimen was 
taken and reported by the pathologist to be a 
well differentiated hemangiosarcoma. This area, 
measuring approximately 3 cm. in diameter, was 
treated with x-ray; twelve treatments were 
administered, totaling 3,300 r. Another similar 
area along the lateral aspect of the ninth rib 
was also treated with a total of 3,850 r. 

On April 15, 1952, another skin biopsy speci- 
men was taken from one of the areas treated 
with x-ray. Pathologic examination revealed 
only hyperkeratosis without evidence of re- 
currence of the hemangiosarcoma. 

In May, 1953, another course of x-ray 
therapy, totaling 2,500 r, was administered to 
another small area in which there appeared to 
be a recurrence of the tumor. The boy’s general 


537 


74 


Fic. 3. Photomicrographs of tumor removed in Case 1. 
A, section of hemangioma showing endothelial-lined 
spaces and intravascular papillary formations; B, 
section of lymph node revealing tumor tissue of 
hemangiomatous type and with papillary arrange- 
ment identical with tumor of chest wall. < 70. 


condition continued to improve. There was 
no evidence of any systemic metastases. 

Case u. A five and a half year old boy was 
first seen in the dermatology section of the 
Clinic on May 3, 1950. His father stated that 
when the boy was eight months of age a lump 
had appeared rather suddenly over the lower 
ribs on the left anterior chest. The tumor was 
excised by a surgeon, who classified it as a 
benign cystic hygroma which was attached 
to the ribs. He told the parents that all of the 
tumor was not removed. Four x-ray treat- 
ments were given to the area where the tumor 
was excised. Following the operation a slow 
progressive recurrence and extension of the 
tumor over the left thorax were noted. The boy 
had never complained of pain in the area of the 
tumor. No other abnormalities of growth and 
development had been noted. 

General physical examination revealed noth- 
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Fic. 4. Case 11. A, anterior view showing ill defined angioma on anterior and lateral aspects of left thorax; B, 


anterior view, and C, lateral view, three months following radical excision of tumor and covering of defect with 


split-thickness skin grafts. 


ing abnormal except for the tumor on the left 
anterior chest. There was a firm, raised scar 
approximately 5 cm. in length along the lower 
border of the tumor; this was the site of the 
original operation. Groups of tense, clear 
vesicles were scattered over the area occupied 
by the tumor, and there were also occasional, 
purplish red, slightly elevated nodules. The 
major portion of the tumor felt soft and some- 
what cystic, but there was a deep, rather firm 
area of infiltration near the operative scar and 
along the lateral aspect of the tumor. There 
was no pulsation or bruit over the tumor area. 
(Fig. 4A.) The local axillary lymph nodes were 
not enlarged. Roentgenogram of the chest re- 
vealed no evidence of metastases. 

A biopsy was taken from the indurated area 
along the inferior and lateral aspect of the 
tumor. Microscopic examination of this tissue 
revealed irregular islands of endothelial cells 
with some irregular spaces containing papillary 
masses of endothelial cells. A diagnosis of 
papillary angiosarcoma was made. 

Radical excision of the tumor was done by 
Dr. Stanley Hoerr on May 25, 1950. A long, 
curving, elliptical incision was made, starting 
at the anterior border of the left axillary fold 
and carried widely on both sides of the tumor 
to the left upper quadrant. Portions of the 
latissimus dorsi, pectoralis major and rectus 
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abdominis muscles were removed with the 
tumor. Near the left sternal border it was 
necessary to carry the dissection deep into the 
perichondrium of the ribs adjoining the ensi- 
form process on both sides. The fascial defect 
created by excision of a portion of the rectus 
abdominis muscle was obliterated with inter- 
rupted silk sutures approximating the trans- 
versalis fascia and the posterior rectus sheath. 
The skin edges were undermined throughout 
the length of the wound. In the upper and 
lower ends of the wound it was possible to ap- 
proximate the skin edges for a distance of 
about 5 cm., thus narrowing the size of the 
remaining defect which was covered with two 
dermatomes of split-thickness skin removed 
from the patient’s thighs. A vaseline gauze 
pressure dressing was applied, over which a 
plaster shoulder spica cast was placed to immo- 
bilize the left arm and shoulder. 

The postoperative course was uneventful. 
The skin graft healed satisfactorily and the 
patient was discharged from the hospital on 
June 13, 1950. When the patient returned on 
September 1, 1950, one of the buried silk su- 
tures was removed from the vicinity of the 
xiphoid process; the graft was well healed, some 
keloid formation was present in the medial in- 
cisional scar, and range of motion in the left 
shoulder was normal. (Fig. 4B and C.) 
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At the present writing, three years after radi- 
cal excision of the tumor, there is no evidence 
of recurrence of the tumor either locally or in 
the regional lymph nodes. The area of grafted 
skin immediately overlying the ribs is not 
especially tender, and the skin in this area has 
loosened considerably in the past year. 

Some nodes from the axilla were submitted 
to the pathologist for frozen section. Since 
these nodes showed no evidence of tumor and 
there were no palpable nodes in the axilla, care- 
ful axillary dissection was not done. 

Histologic examination of the tumor revealed 
a slowly growing and well differentiated 
angiosarcoma arising in a vascular hamartoma 
of the chest wall. The tumor was composed of 
endothelial cells forming spaces of greatly 
variable size. In some of the large spaces the 
connective tissue walls contained scattered 
muscle fibers. These large spaces were most 
often filled with a pink-staining granular 
coagulum but at times were also filled with 
blood. In addition to these spaces, there were 
fairly frequent irregular foci of endothelial 
cells arranged in papillary fashion and extend- 
ing into small lumens or at times into some of 
the larger channels. These cells revealed some 
nuclear variation but mitoses were not appar- 
ent. Multiple sections were removed from the 
margins of the excised mass, and these revealed 
no evidence of neoplasm along the margins of 
incision. Sections of the axillary lymph nodes 
revealed no evidence of tumor. 

Case 1. A twenty-eight year old salesman 
first came to the Clinic on August 14, 1950, 
because of a large birthmark on the left side of 
his chest. He stated that this mass had been 
present at birth and had grown in size as he had 
grown in stature, but recently it had seemed to 
increase considerably in size. During the past 
year some lumps and sore areas had developed 
within the tumor, which bothered him espe- 
cially at night. He had had no previous treat- 
ment for this tumor. 

General physical examination revealed noth- 
ing abnormal except for the presence of a large, 
soft, subcutaneous mass involving the left 
thoracic wall and extending over the left upper 
abdomen. The mass appeared to extend from 
the axilla almost to the iliac crest, involving the 
entire lateral aspect of the chest wall. The 
central portion of the mass, measuring approxi- 
mately 15 cm. in diameter, was elevated and 
the skin overlying this area contained some 
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brownish pigment. (Fig. 5A and B.) Many 
large, tortuous, dilated veins were seen to 
course over and through the tumor mass. No 
bruit was audible or palpable. There was no 
axillary adenopathy. Roentgenogram of the 
chest showed no evidence of metastases, but 
there were several areas of increased density 
which were believed to represent calcification 
within the vessels comprising the tumor. 

On September 27, 1950, Dr. Donald Effler 
performed a radical excision of the vascular 
hamartoma. With the patient on his right side, 
a circular incision approximately 7 inches in 
diameter was made over the most prominent 
portion of the tumor mass. Linear incisions 
were then made vertically as low as the iliac 
crest and as high as the posterior aspect of the 
axilla. Thin skin flaps were cut back to the 
spinous processes posteriorly and to the medial 
aspect of the nipple anteriorly. Following this 
dissection block resection of the entire chest 
wall was carried out, removing the vascular 
neoplasm together with most of the serratus 
anterior and a portion of the latissimus dorsi, 
trapezius and pectoralis major muscles. The 
inferior portion of the scapula was exposed, as 
well as the bony thorax. The skin flaps were 
approximated, under some tension, covering 
most of the chest wall defect. One dermatome 
of skin from the patient’s thigh was all the skin 
required to close the defect. Four soft rubber 
drains were brought out through stab wounds 
beneath the flaps. A massive vaseline gauze 
pressure dressing of the Velpeau type was 
applied. 

Histologic examination of the surgical speci- 
men revealed the tumor to be a cavernous 
hemangioma. The vascular spaces comprising 
the bulk of the tumor had walls containing 
smooth muscle fibers. There were no areas of 
endothelial hyperplasia. 

The patient’s postoperative course was satis- 
factory. The split skin graft healed well but 
the edges of the skin flaps in the lower portion 
of the wound became necrotic, resulting in two 
areas measuring approximately 4 by 3 cm. 
which were not covered with skin. Split skin 
grafts were applied to these areas on November 
7, 1950. Ten days later the wound was com- 
pletely healed and the patient lacked only 
about 30 degrees of complete flexion and ab- 
duction of his shoulder. 

When the patient was last seen, two years 
and nine months after the operation, the 
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Fic. 5. Case 111. Large angioma involving lateral aspect of left thorax. A, lateral 


view; B, posterior view. 


Fic. 6. Case ut. Nine months postoperatively. A, lateral view; B, posterior 
view. There is no restriction of movement in the left shoulder. 


wound remained well healed. There was a full 
range of motion in the left shoulder, and there 
was no evidence of recurrence of the tumor. 
(Fig. 6A and B.) 

Case tv. A nine year old girl was first seen 
at the Clinic on March 15, 1951. Her father 
stated that the child was born with a tumor on 
the right side of her chest. Originally this tumor 
was about the size of half a grapefruit, As the 
child grew, the tumor progressively enlarged 


and extended in all directions to involve most 
of the right trunk. When the patient was one 
week old, the tumor was treated, presumably 
with x-ray therapy. In August, 1950, the child 
received six x-ray treatments without any 
noticeable effect on the size of the tumor. 
Examination revealed a thin, pale girl, 49!4 
inches tall and weighing 54 pounds. There was 
a huge soft tissue mass covering the trunk from 
midline anteriorly to the midline posteriorly, 
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Fic. 7. Case tv. Massive angioma involving almost entire right half of torso. A, 


anterior view; B, posterior view. 


and from the level of the nipple superiorly to 
the groin and upper thigh inferiorly. The tumor 


hung in pendant folds in the lower abdomen. 


and did not seem to be adherent to the chest 
wall. The tumor was slightly compressible but 
no pulsation or bruit was noted. (Fig. 7A 
and B.) 

Because it was believed that excision of the 
entire tumor in one stage would be too great a 
strain for the patient, it was decided to excise 
the tumor in three stages. On June 19, 1951, 
approximately 30 per cent of the tumor was 
excised by Dr. Stanley Hoerr; this was the por- 
tion extending over the iliac crest and lower 
abdomen. Although the electrocautery was 
used to control bleeding, there was considerable 
loss of blood and the child received 4 pints of 
blood during the operation. After one derma- 
tome of skin was removed from the thigh and 
placed on the denuded area, the operation had 
to be stopped because of the poor condition of 
the patient. All of the denuded area could not 
be covered with the skin. A massive vaseline 
gauze pressure dressing was applied. 

Postoperatively some hemoglobinuria de- 
veloped, but this disappeared in two days. 
During the next four weeks the patient was 
given frequent small transfusions. The right 
leg was kept in traction most of the time to 
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prevent a flexion contracture of the hip. On 
August 2, 1951, the remaining granulating 
areas were covered with split-thickness skin 


grafts removed from the left thigh. 

By August 29th it was apparent that radical 
excision of the remainder of the tumor mass 
would have to be performed if the patient were 
to survive. The child had a low grade fever, 
loss of appetite and there was evidence of some 
recurrence of the tumor along the proximal 
edge of the grafted area. On this date the re- 
mainder of the tumor was removed including a 
mass directly over the symphysis. The tumor 
was found to involve the periosteum of several 
ribs, the abdominal musculature in several 
areas and the outer aspect of the peritoneum 
in one area. The entire rectus sheath was 
excised together with all lateral layers of the 
abdomen with the exception of the posterior 
layer of fascia and associated peritoneum. The 
large defect was almost completely covered by 
four dermatomes of split-thickness skin previ- 
ously removed from the child’s parents. 

The homologous grafts healed well and pro- 
vided a satisfactory temporary covering of 
skin, which was gradually replaced over a 
period of two months by autogenous split- 
thickness grafts. The skin grafting was carried 
out by Dr. Robin Anderson. (Fig. 8A and B.) 
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Fic. 8. Case tv. Approximately four months following radical excision of an- 
gioma. A, anterior view; B, posterior view. Small granulating area on tip of 
scapula healed without requiring further skin grafting. 


Pathologic examination of the tumor re- 
vealed a neoplasm formed by endothelial-lined 
spaces of variable size, some containing pink 
granular coagulum but most containing blood. 
Between these spaces were broad zones of 
fibrous tissue. In an occasional area the 
endothelial cells formed irregular papillary 
projections. The pathologic diagnosis was a 
massive cavernous and occasionally papillary 
angioendothelioma. 

The patient was readmitted to the hospital 
on October 5, 1952. Dr. Anderson excised two 
areas of recurrent tumor, one just superior to 
the symphysis pubis and the other just inferior 
to the xiphoid process of the sternum. These 
two areas were closed primarily. Two additional 
areas of heavy ulcerating scar on the right 
abdominal wall were totally excised and cov- 
ered with split-thickness skin grafts removed 
from the left posterior thigh. An enlarged 
inguinal node was removed. 

All wounds healed and the child was dis- 
charged from the hospital on October 21st. Mi- 
croscopic examination of the two tumors re- 
vealed a hemangioendothelioma similar to the 
original tumor removed more than a year previ- 


ously. The inguinal node revealed metastatic 
involvement with hemangioendothelioma. 

In April, 1953, the child was again examined 
in the orthopedic section. She appeared to be 
in excellent general physical condition and she 
had no complaints. Scoliosis of the lower 
thoracic and lumbar spine was noted. The 
convexity of this curve was to the left. It was 
apparent that this scoliosis was due to absence 
of the abdominal musculature on the right, as 
well as to the extensive scarring and inelasticity 
of the grafted area on the right side of the body. 
The parents and the child were instructed in 
stretching exercises for the child to do at home 
in the hopes of preventing further development 
of the scoliosis. A soft subcutaneous mass, ap- 
proximately 2 cm. in diameter, was seen overly- 
ing the spinous process of the seventh thoracic 
vertebra. It appeared to be a hemangioma. Ro- 
entgenogram of the chest revealed no evidence 
of metastases. 


COMMENTS 


We believe that radical surgical excision is 
the treatment of choice in patients with mas- 
sive cavernous angiomas of the chest wall. The 
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defect produced by such surgery may be cov- 
ered adequately with the use of split-thickness 
skin grafts, even though it may be necessary 
in the dissection of the tumor to remove some 
of the periosteum of the ribs and large sections 
of the chest and abdominal musculature. If the 
surgical defect is too large to be covered imme- 
diately by autogenous split-thickness skin 
grafts, it is advisable to have sufficient homolo- 
gous skin grafts available to provide a tempo- 
rary covering. These homografts must be re- 
placed by autogenous grafts within three to six 
weeks. 

It is imperative to remove all of the tumor 
even though this may mean sacrificing large 
areas of skin and large portions of skeletal 
muscle. Although it is feasible to remove the 
tumor in stages, as in Case tv, the vascular 
nature of these tumors does not lend itself well 
to an easy partial excision. We believe it is 
better to do a radical excision of the entire 
tumor in one stage and then supplement this 
initial surgical procedure with further multiple 
skin-grafting procedures if necessary. 

These tumors should be excised in the first 
or second year of life before they grow and 
occupy a large portion of the chest wall. The 
use of roentgen therapy or radium therapy 
offers little or no promise of eradication of these 
vascular tumors. In the rare case in which the 
main afferent vessels of the hemangioma may 
be identified, these vessels may be ligated and 
thus reduce the size of the tumor and prevent 
its further growth. In none of the four cases 
presented herein was it possible to demonstrate 
any main afferent or efferent vessels. No bruit 
was audible or palpable in any of these cases. 

In two of these cases metastases were demon- 
strated in some of the local lymph nodes, prov- 
ing that the tumor was truly malignant. In 
Case 1, however, the histologic picture of both 
the primary tumor and the metastasis was that 
of an extremely well differentiated hemangio- 
sarcoma. Biopsy of a recurrent tumor in this 
same case two years later also revealed a well 
differentiated hemangiosarcoma. At this writ- 
ing it is four and a half years since this boy’s 
first operation and there is no evidence of sys- 
temic metastases. 

Surgical removal of these massive chest 
tumors should not be denied a patient simply 
because biopsy of a local lymph node shows 
metastasis. In Cases 1 and tv the general health 


of the patients was markedly improved by re- 
moval of the massive hemangioendothelioma. 
Excision of the local lymph nodes may be done 
at the time the tumor is removed; axillary or 
inguinal dissections are advisable if the glands 
in these areas are enlarged or biopsy shows the 
glands to be the site of tumor metastases. 

Radical excision of the abdominal muscula- 
ture, as was carried out in Case rv, is almost 
sure to result in a certain degree of scoliosis in a 
growing child. All measures possible should be 
taken to minimize this deformity; however, in 
the final evaluation of such a case, scoliosis is a 
small price to pay for the improvement in a 
child’s general health which follows removal of 
such a massive tumor. It is doubtful that the 
patients in Case 1 or rv will ever be completely 
cured, but both children have been signifi- 
cantly benefited by removal of their massive 
hemangiomas. 

Adequate immobilization of the shoulder is 
imperative postoperatively to secure prompt 
healing of a skin graft overlying or near the 
scapula. A voluminous pressure dressing alone 
does not provide sufficient immobilization of 
the shoulder, and it is advisable to reinforce 
this dressing with plaster slabs or a full shoulder 
spica case. In Case 1 a plaster dressing was not 
applied following the first operation, and this 
necessitated regrafting the upper portion of the 
wound. The original pressure dressing, although 
it appeared adequate at the time, was not 
sufficiently rigid to prevent some movement of 
the scapula. This movement caused failure of 
this portion of the skin graft to survive. In 
children it is especially important to have rigid 
fixation of any part to which a skin graft has 
been applied. 

Following excision of these massive tumors it 
is helpful to undermine the skin edges to some 
extent, thus limiting the remaining defect 
which must be covered with a skin graft. Too 
extensive undermining, however, will only 
cause ischemic necrosis of the skin flaps, as was 
observed in Case 111. 

We believe it is advisable to apply the skin 
grafts in cases like these with the shoulder ab- 
ducted about 90 degrees. The shoulder must be 
maintained in this degree of abduction while 
the skin graft is healing. A full range of abduc- 
tion and flexion in the shoulder will then be 
obtained a few weeks following the healing of 
the wound. 
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SUMMARY 


Four cases of massive cavernous hemangioma 
of the chest wall have been presented. These 
cases were treated by radical excision of the 
tumor, with closure of the skin defect by split- 
thickness skin grafts. 
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Correction: On page 105, volume 87, the January 1954 issue of the 
Journal, Table v appeared as a portion of an article entitled “‘Dupuytren’s 
Contracture” by Herbert Conway, m.p. The author reports that Table v 
contained a significant error in that cases of Dupuytren’s contracture from 
The New York Hospital series were compared to several groups of cases 
collected from the literature by Skoog. Those case reports gave information 
regarding the number of cases of Dupuytren’s contracture encountered in 
groups of employees engaged in light, medium or heavy manual work. In 
The New York Hospital series information was not available as to the 
number of individuals in the employee groups in which the cases of Du- 
puytren’s contracture were encountered. Therefore, The New York Hospi- 


tal series should not have been compared with the groups of cases in Skoog’s 


table. 
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Neuroblastoma 


A REPORT OF TEN CASES AND REVIEW OF THE LITERATURE 


HERMAN CHARACHE, M.D., Brooklyn, New York 


From the Jobn E. Jennings Hospital (formerly the 
Brooklyn Cancer Institute), Brooklyn, New York. 


| lend tumors are as unpredictable and’ puz- 
zling as the neuroblastoma. The prognosis 
reported from some outstanding institutions is 
in terms of months, yet several patients sur- 
vived ten or more years. What are the facts? 
A critical analysis of the literature is made and 
ten new cases are reported herein. 

Neuroblastomas are malignant tumors of 
sympathetic nerve origin. They are derived 
from sympathetic formative cells, the primitive 
neuroblasts that have failed to mature. They 
may be located wherever sympathetic nerve 
tissue is found. The majority of cases reported 
in the literature occurred in the suprarenal 
medulla or the sympathetic ganglia adjacent 
to it. Because of the embryonal origin of these 
neuroblastomas some authors believe that they 
are all congenital in nature. A number of them 
have been discovered in patients shortly after 
birth. In the majority of cases reported in the 
literature the patients are under four years of 
age. There is a predominance of males over 
females. 

The tumor is highly malignant and metasta- 
sizes early by the hematogenous or lymphatic 
route, or both. The metastasis is usually de- 
scribed as the Pepper! type where the tumor is 
located in the right suprarenal and metasta- 
sizes to the liver and adjacent lymph nodes, or 
the Hutchinson? type that metastasizes to the 
skeletal system, particularly to the skull, in- 
volving the orbital region in many of the cases. 
However, this classification has been questioned 
by various authors as some cases overlap, 
having metastases to the liver and skeletal at 
the same time. Three such cases were found in 
our institution. Farber,* who studied forty 
cases of neuroblastoma in 1940, states, “In 
agreement with recent opinions, our findings 
give no support for the perpetuation of terms 
such as ‘Hutchinson type’ or ‘Pepper type’ of 
neuroblastoma.” 


The size of the tumor may be that of a cherry 
or it may be large enough to fill practically the 
entire abdominal cavity. The smaller tumors 
are encapsulated; the larger tumors may be 
made up of a large number of small nodules, 
each within its own capsule and in turn sur- 
rounded by a capsule which on microscopic 
examination will prove to be the thin shell of 
the adrenal cortex stretched out over the tumor. 
They are usually of soft consistency, not unlike 
a lymphosarcoma; however, the color and con- 
sistency vary depending upon the amount of 
hemorrhage and necrosis. Calcification within 
the tumor is not an unusual finding. In the 
massive tumors the primary site is difficult to 
ascertain as the whole tumor is composed of 
highly neoplastic, undifferentiated cells. Occa- 
sionally the tumor will break through its 
capsule and directly invade most of the organs 
and tissues in the surrounding area. The large 
tumor may produce pressure on the large ves- 
sels and result in edema of the lower extremi- 
ties and scrotum. The veins of the anterior 
abdominal wall may become very prominent as 
a result of collateral circulation. Histologically 
the tumor is composed of small round cells 
with nuclei that resemble lymphocytes. These 
cells form rosettes by their circular or columnar 
arrangement around a fine fibrillar network. 
These rosettes are highly characteristic of the 
tumor. 

The clinical picture of neuroblastoma is 
characterized by some or all of the following 
symptoms: a history of abdominal enlargement 
with or without pain, anorexia, loss of weight, 
anemia, fever, intermittent vomiting, pain in 
the joints and extremities, loss of sensation 
and even paralysis of the extremities. The eye 
symptoms may consist of edema and ecchy- 
mosis of the eyelids or “black eye,”’ exophthal- 
mus or even blindness. Examination may 
reveal a palpable tumor varying in size in the 
right or left upper abdomen. In some cases it 
may extend to the midline and crest of the 
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ilium, or it may be so small that its presence 
will be questioned. The liver may be enlarged 
and nodular and it, too, may extend to the 
brim of the pelvis. The abdomen may be dis- 
tended and bulge above the level of the chest. 
The superficial abdominal veins will be dilated. 
However, jaundice and ascites are seldom 
present. Superficial manifestations of the tumor 
may be found in the cervical, inguinal and to a 
lesser extent the axillary glands. Subperiosteal 
nodules are often found in the skull. Subcu- 
taneous nodules in the abdominal wall have 
been reported in children shortly after birth. 
Because of their bluish purple color they were 
mistaken for hemangiomas.‘* 

There is no laboratory test at present to 
establish a diagnosis of neuroblastoma. It is 
generally agreed that secondary anemia is the 
rule. Low platelet count in some instances is 
reported by Lewis.* He also states that glyco- 
suria may result from hypersuprarenalism due 
to excessive secretion by the tumor. In some 
instances in which the suprarenal cortex has 
been destroyed by the tumor the symptoms of 
Addison’s disease and melanoderma have been 
noted. Kato and Wachter’ found neoplastic 
areas of adrenal neuroblastomas in sternal mar- 
row. Arey*® reports that bone marrow aspiration 
may reveal the characteristic pseudorosettes of 
the neoplasm even in the absence of osseous 
metastasis. 

Complete roentgenologic study of the patient 
with neuroblastoma is of the utmost importance 
as a diagnostic procedure. A flat plate of the 
abdomen may reveal a calcified shadow just 
above the kidney, as most of the tumors have 
calcium deposits. Urography may reveal the 
relationship of the tumor to the kidney, and a 
displacement of the kidney and ureter. A 
spider-like dilation of the renal pelvis and 
calyces may occur and the ureter may show 
displacement with evidence of stricture and 
hydronephrosis. A complete gastrointestinal 
series may demonstrate the relationship of the 
tumor to the stomach and its displacement from 
its anatomic location. This will also be true 
with the hepatic and splenic flexure of the 
colon and perhaps determine whether the mass 
is an enlarged spleen or liver. X-ray of the 
chest may reveal a metastatic or primary 
neuroblastoma. The diaphragm may be ele- 
vated from an intraabdominal tumor or from 
an enlarged metastatic liver. Bone metastasis 
from neuroblastoma of the adrenal is wide- 
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spread and should be checked by complete 
roentgenologic study of the skeleton. Bone 
metastasis occurs at an extremely early age. 
The skull in the region of the calvarium rarely 
escapes. Metastasis to the orbit accounts for 
most of the eye findings reported in the liter- 
ature. Next to the skull the long bones and 
pelvis are most frequently involved. However, 
no bone in the osseous system is immune to 
metastasis. Startz and Abrams’? reported a case 
with metastasis to the phalanges and meta- 
carpals, a rarity in any type of malignant 
tumor. The importance of roentgenography in 
the study of neuroblastoma is emphasized by 
Boyd," who states that “‘when proper x-ray 
procedures are carried out, the roentgenologist 
is in a better position to judge the relationships 
of such a tumor than either the surgeon at oper- 
ation or the pathologist at postmortem.” 
Whether one agrees with this opinion or not, 
it is obvious that complete roentgenologic 
examination is of utmost importance in the 
study of neuroblastoma. However, the final 
diagnosis is made by the surgeon who removes 
the whole or part of the tumor and the path- 
ologist who studies its histology. 

Among the differential or preliminary diag- 
noses of neuroblastoma reported in the liter- 
ature were Wilms’ tumor, lymphosarcoma, 
leukemia, Ewing’s tumor, Schiiller-Christian 
syndrome, acute rheumatic fever, infantile 
paralysis and paraplegia of unknown origin. 
Ten cases reported in the literature simulated 
the clinical findings of acute appendicitis. How- 
ever, after a complete clinical study, laboratory 
work-up and roentgenologic study a correct 
diagnosis was established. In some cases the 
McBurney incision had to be modified only to 
find a tumor later diagnosed as neuroblastoma. 

The treatment of choice in neuroblastoma is 
complete surgical removal of the primary 
lesion with the adjacent glands, if possible, 
followed by postoperative radiation therapy. 
This procedure was followed even in the 
presence of liver metastasis at the Children’s 
Hospital in Boston.* Poore et al.'! reported a 
case in which it was necessary to divide the 
vena cava in order to remove the tumor. In 
many instances the tumor is so intimately 
adherent to the kidney that a nephrectomy 
has to be performed at the same time. In others 
abdominal metastasis is so widespread that 
biopsy is the procedure of choice, followed by 
radiation therapy. 


4 

“Sig 

41% 

4 

A 

, | 
= 


Neuroblastoma 


The prognosis of neuroblastoma is very dis- 
couraging and unpredictable. As in any other 
malignancy, it depends on early diagnosis and 
treatment. Unfortunately, unlike many other 
malignancies, in most of the patients when 
first seen metastasis has already taken place, 
even when the onset is very recent. The average 
duration of symptoms is from two to five 
months. The younger the patient, the worse 
the prognosis. Wells! collected from the liter- 
ature fifty-three cases of congenital origin. 
Wyatt and Farber" consider a one-year sur- 
vival for childhood neuroblastoma as important 
as a five-year survival for the average adult 
cancer patient. Lewis states that in a relatively 
large number of cases of neuroblastoma occur- 
ring in childhood the clinical course is run 
within two months. In Askin and Geschick- 
ter’s'* report of seventeen cases, in nearly 
half of the cases death followed surgical inter- 
vention within a month. They state that 
radiation therapy may soften and cause 
shrinkage of the tumor mass but it does not 
alter the speed of metastasis, and that surgical 
intervention in their series was equally ineffec- 
tive. Redman et al." studied 275 cases of 
adrenal neuroblastoma from the literature. 
They conclude that the clinical course in these 
cases is almost universally rapid progress to 
a fatal termination. Poore et al. reported sixteen 
cases of neuroblastoma from the Mayo Clinic; 
three patients died within thirteen days after 
operation and only one lived more than seven 
months. The average survival time of the 
sixteen cases was 3.8 months. Two patients 
were well and survived for sixteen months and 
nine years, respectively. The latter case re- 
ceived pre- and postoperative roentgen therapy. 
The authors tabulated twenty-four cases from 
the literature in which survival was two or 
more years, as follows: 


TABLE I 


Of these, ten were treated by surgery alone, 
eight by surgery and radiation, four by radia- 
tion alone, one by Cooley’s toxins and one 


received no treatment. The latter two lived 
ten, and eight and a half years, respectively. 

Farber casts a little ray of hope on the 
gloomy prognosis of neuroblastoma generally 
reported in the literature when he states, “‘We 
have been forced to modify the almost hopeless 
prognosis given when neuroblastoma is dis- 
covered.”’ Ten of his forty patients were alive 
from three to eight years after operative dis- 
covery of the tumor. The treatment consisted 
of surgery alone or surgery followed with 
radiation therapy. 

Wittenberg" reported seventy-three cases of 
neuroblastoma in 1950 and obtained 30 per 
cent survival of three or more years. Some 
patients were followed up for twelve to sixteen 
years after the diagnosis was established. In 
only 40 per cent of the series was there evidence 
of a localized primary tumor. Sixty per cent 
showed metastasis at the time of diagnosis. 
Twenty patients with skeletal metastases at 
the time of diagnosis died within a year. 
Twenty-eight patients received no_ specific 
treatment. One died with metastasis twelve 
years after diagnosis was established. Two 
are living and well twelve to sixteen years after 
diagnosis was established by biopsy. The 
remaining forty-five were treated by surgery 
alone, surgery and postoperative radiation, or 
radiation alone. He obtained 100 per cent 
three-year survival in six patients treated by 
radiation alone. Portmann and McCullagh” 
reported a case of neuroblastoma in a fifteen 
month old female who survived over seventeen 
years following radiation therapy. 

The unpredictable prognosis of neuroblas- 
toma is illustrated by Ewing'* under the head- 
ing, “Spontaneous Changes and Regression in 
Adrenal Neurocytoma and Other Tumors of the 
Sympathetic System.” He cites a case of neuro- 
cytoma in a two year old child, proved by 
biopsy, that became differentiated ten years 
later into ganglion cells and neurilemma cells 
of adult type (Cushing and Wolbach).'" He 
also cites the evidence of Wells that “congenital 
maldevelopments of nervous tissue occur fre- 
quently, and these apparently may disappear, 
or develop into malignant tumors, or becoming 
malignant may then change in whole or in part 
into non-malignant tissues.”’ These spontaneous 
changes and regressions may explain the ten or 
more years’ survival of some patients with 
neuroblastoma reported on in the literature 
who received no specific treatment. Farber 
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Fic. 1. Case 1. Patient at the age of four months, 
admitted for hemangioma of left cheek. 


believes that some of these tumors might have 
undergone spontaneous hemorrhage and necro- 
sis and disappeared. 

Ten patients with neuroblastoma have been 
admitted to the John E. Jennings Hospital in 
the past twenty years. There were seven fe- 
males and three males; eight were white and 
two were Negro. The youngest patient was 
four days old, the oldest nine years; the average 
age was three years. The average duration of 
symptoms at the time of admission was three 
weeks, the longest ten weeks. In two cases 
symptoms were present at birth. The average 
temperature during their stay in the hospital 
was 101.2°F., and the hemoglobin 65 per cent. 
The primary site in six cases was the supra- 
renals or in the pararenal region; four were 
on the right side and two were on the left. 
One case originated in the sacrococcygeal 
region, two in the retina and one in the ear 
(auditory nerve). All ten cases were proved 
histologically from tissue obtained by the 
removal of the primary tumor, biopsy or 
autopsy. Nine cases were diagnosed as neuro- 
blastoma and one as ganglioneuroma. Seven 
patients had pulmonary metastasis and an 
equal number had skeletal involvement at the 
time of diagnosis. Three patients had both liver 
and skeletal metastases. In Case vii there was 
metastasis to the left ventricle and genital 
tract, as shown by autopsy. 

Six cases were treated by radiation alone, 
one by preoperative radiation therapy, com- 
plete excision of primary tumor followed by 
radiation therapy, and three received no 
specific treatment. Eight patients died and 
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two are living and well twelve and nine years 
after the discovery of the tumor (Cases 1 and 
x, respectively). Of those who died, all had 
general metastases and seven had bone and 
lung metastases. The average duration of life 
after discovery of the tumor was nine months; 
the shortest was one month and the longest 
twenty-four months. 

Of the two patients still alive, Case 1 had a 
symptomless solitary neuroblastoma which 
was discovered on routine physical examina- 
tion, and the twelve-year survival could be 
attributed to the early diagnosis before metas- 
tasis had taken place. The lesion in Case x is 
generally considered as a benign tumor with 
malignant tendencies; hence the nine-year 
survival is not as spectacular as Case 1. There- 
fore only the latter case should be added to the 
select list of twenty-four cases of neuroblastoma 
collected by Poore et al. in which survival was 
from two to fifteen years. (Table 1.) 


CASE REPORTS 


Case. J.A.,a four month old white female, 
was admitted on September 22, 1941, for 
treatment of a hemangioma of the cheek. 
Routine physical examination disclosed a 
tumor in the left flank. Pyelogram showed a 
displacement of the left kidney by the tumor. 
She received preoperative radiotherapy. Ex- 
ploratory operation revealed in the left peri- 
renal region a tumor measuring 7 by 6 by 
5% cm., which was removed. The pathologic 
report was neuroblastoma. She received a 
course of postoperative radiotherapy. She is 
now living and well twelve years after admis- 
sion and was last seen on September 1, 1953. 
(Figs. 1 to 3.) 

Case u. R. J., a four day old white male, 
was admitted on July 18, 1949, with a history of 
a tumor protruding from the right naris since 
birth. A soft, greyish tumor completely filled 
the right naris and protruded for about 114 cm. 
(Fig. 4.) A tumor 3 cm. in diameter was at- 
tached to the body of the right mandible and 
a small, pea-sized nodule was found on the 
upper lip. A biopsy was reported as neuro- 
blastoma. Radiotherapy and other supportive 
measures were administered but the patient 
died four months later. Autopsy disclosed a 
primary neuroblastoma of the left perirenal 
region with metastasis to the nasopharynx, 
lungs, scalp, right testicle and os ilium. 

Case 11. C. T., a two and a half year old 
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Fic. 2. Case 1. Photomicrograph of neuroblastoma 
(X 480) showing sheets of round and polyhedral cells 
with hyperchromatic or vesicular nuclei with moder- 
ate variation in size. Rosette formation is present. 


Fic. 3. Case 1. Patient at the age of twelve years. 


white female, was admitted on September 18, 
1934, with a history of abdominal swelling of 
two months’ duration. A nodular mass filled 
the right side of the abdomen. The liver was 
enlarged to three fingers below the costal mar- 
gin. The conjunctiva was yellow. Laparotomy 
disclosed a large tumor filling the right side 
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Fic. 4. Case 1. Metastatic neuroblastoma protruding 
from right naris, present at birth. 


of the abdomen with widespread metastases 
to the mesenteric and retroperitoneal glands 
and liver. The right kidney and adrenal were 
frozen within the tumor. A biopsy was re- 
ported as neuroblastoma and roentgenologic 
examination revealed metastases to the lungs 
and frontal area of the skull. She died two 
months after admission. 

CasEiv. C.C., a nineteen month old Negro 
female, was admitted on May 18, 1941, with a 
history of progressive weakness, loss of weight, 
anorexia, abdominal swelling and vomiting 
of two weeks’ duration. Examination revealed 
the abdomen was distended. A tumor was pal- 
pable in the right flank extending to the 
umbilicus and right os ilium with bilateral 
enlargement of inguinal glands and edema of 
the left thigh. Radiographic study revealed 
metastases to both lungs and right humerus, 
with pathologic fracture of both femurs and 
pelvis. A biopsy from an inguinal gland was 
reported as neuroblastoma. She died one 
month later. 

Case v. D. K., a five year old white male, 
was admitted on May 25, 1951 with a history 
of pain and purulent discharge from the right 
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ear of ten weeks’ duration. Examination re- 
vealed a tumor filling the right ear canal; there 
was right facial palsy with a contracted right 
pupil. A tumor of the right nasopharynx de- 
pressed the soft palate. Roentgenographic 
study revealed metastases to the lungs, medias- 
tinum, right scapula and fifth lumbar vertebra. 
The tumor was removed from the right ear and 
was reported as neuroblastoma. Radiotherapy 
was instituted. He died four months after 
admission. 

Case vi. S. C.,, a six month old Negro 
female, one of homologous twins, was admitted 
on June 17, 1946, with a history of a swelling 
at the inner canthus of the right eye since 
birth. Examination revealed multiple nodules 
1 to 144 cm. in diameter in the right orbit, 
right infraorbital region, right submaxillary 
region, right temple, right cheek and bridge of 
nose. A nodule excised from the right infra- 
orbital region was reported as neuroblastoma. 
Roentgenographic studies revealed metastases 
to the lungs, right temporal region and right 
orbit. Enucleation was refused. The patient 
received radiotherapy but died one and a half 
years after admission. 

Case vu. T. D., a two and a half year old 
white female, was admitted on February 1, 
1939, with a history of having been struck in 
her right eye with a board. Two days later a 
pea-sized nodule appeared at the inner canthus 
of the right eye. The excised nodule was re- 
ported as neuroblastoma. The right eye was 
enucleated, followed by radiotherapy. Roent- 
genographic study revealed metastases to the 
right maxilla with destruction of the floor of 
the orbit, and pathologic fracture of the right 
malar bone. She died two years after admission. 

Case vi. H. S., a nine year old white 
female, was admitted on November 27, 1937, 
with a history of a mass in the abdomen, 
fatigue, loss of weight, cough, hemoptysis, and 
rectal and vaginal bleeding. Examination re- 
vealed a firm, fixed tumor in the right side of 
the abdomen from the right costal margin to 
the right iliac crest. Rectal examination re- 
vealed the pelvis to be filled with multiple 
masses. A tumor filled and protruded from the 
vagina. A biopsy from the tumor was reported 
as neuroblastoma. Radiotherapy in- 
stituted. She died one and a half years later. 
Autopsy revealed a neuroblastoma of the right 
adrenal with metastases to the lungs, pleura, 
pulmonary artery, left ventricle, right kidney, 
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liver, mesenteric and retroperitoneal glands, 
uterus, ovaries and right ischium, with frozen 
pelvis. 

Case 1x. O. T., a four year old white 
female, was admitted on April 27, 1942, with 
a history of pain in the right upper quadrant 
of the abdomen, vomiting and pain in the 
right leg of one week’s duration. Examination 
revealed a mass in the right upper quadrant 
and bilateral enlargement of the cervical 
glands. Laparotomy disclosed a retroperitoneal 
tumor in the right side of the abdomen fixed 
to the upper pole of the right kidney, hepatic 
vein and artery, and vena cava. A biopsy was 
taken and reported as neuroblastoma. She 
died three months later. Autopsy revealed 
metastasis to the lungs, mediastinal, tracheal, 
retroesophageal glands, right first and second 
ribs, lumbar vertebrae, right femur, right 
pectoralis muscles, liver, mesentery and retro- 
peritoneal glands and wall of ileum. 

Case x. C.P.,asix year old white male, was 
admitted on December 2, 1943, with a history 
of enlargement of the abdomen, vomiting and 
abdominal pain of one month’s duration. Ex- 
amination revealed a protruding abdomen with 
distended superficial veins. A large tumor ex- 
tended from the pelvis to the umbilicus. The 
rectum was completely surrounded by tumor 
masses. Laparotomy revealed a retroperitoneal 
tumor filling the pelvis minor and 70 per cent 
of the abdominal cavity. A biopsy was taken 
and reported as ganglioneuroma. The tumor 
shrank to half its former size following radio- 
therapy. The patient is living and well nine 
years after admission although a mass is still 
palpable in the pelvis. He was last seen on 
August 8, 1952. 


SUMMARY AND CONCLUSION 


Neuroblastomas are malignant tumors of 
sympathetic nerve origin and may be located 
wherever sympathetic nerve tissue is found, 
but are most prevalent in the suprarenal 
medulla or the sympathetic ganglia adjacent 
to it. The tumor is usually found in children 
under the age of four and is more frequent in 
males. Diagnosis is seldom made before metas- 
tasis has already taken place, as the tumor 
metastasizes early by the lymphatic or hema- 
togenous route or both. The liver and skeleton 
are the most frequent sites of metastasis. Com- 
plete roentgenologic study is a great aid in 
diagnosis. The treatment of choice is radical 


1 
t 
iat 
Ss 
4 
J 
24 
be 
i 
3, 
» 
~ ng 
indi 
a 
4 


Neuroblastoma 


surgery followed by radiation therapy or 
radiation therapy alone in inoperable cases. 
The prognosis is very grave and unpredictable. 
The time of survival is recorded in terms of 
months. However, in the past decade the re- 
ports are more encouraging. Cases are reported 
in which there is survival from two to fifteen 
years. Early diagnosis and cancer-mindedness 
when infants and children have their periodic 
check-ups will further increase the survival 
rate in neuroblastoma. The latest parenteral 
and oral cancer therapy would be worth a trial 
when surgery and radiation do not succeed. 

Ten new cases of neuroblastoma have been 
reported from the John E. Jennings Hospital, 
Brooklyn, New York. 
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Internal Drainage of Pancreatic Cysts 


A. M.p., Diplomate, American Board of Surgery, Omaba, Nebraska AND 
E. J. McGreevy, M.pD., Sioux Falls, South Dakota 


en term pancreatic cyst has been used to de- 
scribe any fluid tumor in or associated with 
the pancreas.' The cyst may originate wholly 
within the pancreas or as an effusion into the 
lesser peritoneal cavity. 

Numerous classifications of pancreatic cysts 
are found in the literature. As with most classi- 
fications the simplest one which is accurate and 
complete from a pathologic point of view is of 
greatest practical clinical value. The abbrevi- 
ated classification of pancreatic cysts into five 
major groups as follows seems to fulfill most 
of these requirements: (1) pseudocysts, (2) 
retention cysts, (3) neoplastic cysts, (4) con- 
genital cysts, and (5) parasitic and miscel- 
laneous cysts. 

Incidence. A review of the literature is not 
necessary to acquaint one with the relative 
rarity of this condition. Cysts of the pancreas 
are infrequently encountered by the patholo- 
gist; less often by the surgeon. A review of 
6,000 autopsies at Guy’s Hospital, London, 
revealed only four cases.? Judd et al.* reported 


that of 723,397 patients admitted at the Mayo | 


Clinic, only eighty-eight with pancreatic cysts 
had been operated upon. However, so as to give 
further insight as to incidence we were able 
to find only six such cases while going through 
307,587 records from the Creighton University 
group hospitals. These records were taken from 
1940 through 1950. 

Etiology. No single common factor serves 
to explain the etiology of all pancreatic cysts. 
Development of cysts has to do with the ex- 
ternal secretory mechanism of the gland. 
Whereas other endocrine glands are small and 
compactly arranged, the pancreas assumes an 
elongated shape, and its 12 to 20 cm. length*® 
presents a longer duct system susceptible to 
involvement by disease or injury. In addition, 
it possesses no true capsule whose resistant 
quality might serve to confine the increasing 
pressure of accumulating cystic fluid. 

Since pseudocysts and retention cysts are 
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the most frequently encountered, as well as 
the most interesting from an etiologic point of 
view, three factors which may bear on their 
development will be considered. These factors 
are: (1) anatomic, (2) inflammatory and (3) 
traumatic. 

Pseudocysts are the most common and ac- 
cording to Brunschwig* comprise 25 to 33 per 
cent of all cases of pancreatic cysts. 

No conclusive evidence, clinical or experi- 
mental, has proved that obstruction of a main 
pancreatic duct results in cyst formation.’ 
Experimental ligation of the main duct has 
resulted in fibrosis and some dilatation of distal 
small ducts, but no true cyst has formed.’ Like- 
wise, the postulation that fibrosis of the gland 
results in constriction of main ducts, followed 
by dilatation of the distal ducts, degeneration 
of acinar cells and necrosis due to liberated 
ferments’:'! remains to be proved experi- 
mentally.'2 However, there are considerable 
anatomic variations in the duct arrangements 
of the adult pancreatic gland, both within the 
gland itself and in the relationship of the main 
pancreatic duct to the common bile duct. 
Embryologically, the pancreas develops from 
two distinct portions, the dorsal and the 
ventral, which fuse at about the seventh week 
of life. The dorsal portion becomes the entire 
adult gland with the exception of a part of the 
head and the main duct (Wirsung’s), which are 
ventral derivatives.'*:!4 That such fusion often 
occurs in an incomplete manner has been em- 
phasized by Rienhoff and Pickrell,'* who found 
no functioning connection between the main 
and accessory pancreatic ducts in 11 per cent 


’ and non-patency of the duodenal opening of the 


accessory duct in 23 per cent of 100 autopsy 
specimens. Thus in 34 per cent of their cases 
secretion could not escape into the duodenum 
by way of the accessory duct in the event that 
the main duct was blocked. Such variations 
may not in themselves be responsible for 
alteration in function to a degree producing 
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clinical symptoms; but when the factor of 
trauma or inflammation is superimposed, there 
is greater likelihood of a more severe pan- 
creatitis and perhaps of subsequent develop- 
ment of a cyst. 

The anatomic relationship between the main 
pancreatic duct and the common bile duct has 
been repeatedly studied as a possible explana- 
tion for pancreatitis and its sequelae. These 
ducts merge above a common sphincter in over 
60 per cent of persons.'*:"® A more important 
question, the length of the ampulla compared 
with the diameter of the common orifice, finds 
little agreement.'*:'*'8 The fact remains that 
in a certain number of persons an obstruction 
at the ampulla of Vater might result in passage 
of bile into the main pancreatic duct, followed 
by edema, increased intraductile pressure, 
breakdown of alveolar elements and pan- 
creatitis. Thus a degenerative cyst (pseudo- 
cyst) may develop as the direct result of 
inflammation of the pancreas and as the in- 
direct result of an anatomic configuration of 
the duct systems. 

The role of pancreatitis as the chief etiologic 
agent responsible for the development of 
pseudocyst has received considerable sup- 
port.’:!?8 Certainly the large, encapsulated, 
rapidly developing peripancreatic collection 
containing hemorrhagic fluid, necrotic fat, 
cellular debris and bits are of an acute nec- 
rotizing pancreatitis. The smaller cystic 
accumulations, lying within the gland sub- 
stance or at the periphery and containing 
clear, mucoid or somewhat turbid fluid, ob- 
viously result from a less severe initial process. 
Recurrent pancreatic edema associated with 
spasm of the sphincter of Oddi is a suggested 
cause,”” but why should one localized area be- 
come the site of cystic change? Obstructive 
metaplasia of the epithelium of smaller ducts 
has been described?! which might logically ex- 
plain a localized inflammation with acinar 
coalescence and subsequent degeneration. 

The frequency with which demonstrable 
diseases of the biliary tract has been found 
associated with pancreatitis and degenerative 
cyst is well known.*7*:!?:!7.°0 That this associa- 
tion is on a basis of infection is borne out by 
the fact that in most cases the main pancreatic 
duct is not obstructed. 

The third etiologic factor, trauma, is diffi- 
cult to evaluate. A history of injury preceding 
the appearance of a mass in the upper abdomi- 


nal region is stated to be present in about 20 
per cent of cases,'?*? but an average of six 
reported groups*’??3-*6 yields 9.8 per cent. 
Insistent questioning may lead to unwarranted 
assumption by the patient and the physician 
that some trauma sustained in the past is 
directly responsible for the present illness. 
However, in certain cases the history of trauma 
of the upper abdominal region followed within 
a short time by an enlarging epigastric mass is 
too definite to be discarded, as was the instance 
in one of the six cases to be presented. Trauma 
is perhaps the most frequent cause of a reten- 
tion cyst." 

According to Harrison’s” explanation these 
traumatic cysts of the pancreas arise following 
a crushing blow to the upper abdomen with 
compression of the pancreas against the lumbar 
vertebrae. This trauma causes a rupture of the 
pancreas with escape of secretion or inflamma- 
tory exudate into the lesser sac; and then with 
the sealing of the foramen of Winslow, a cyst 
develops. Therefore, the cyst is not in the sub- 
stance of the pancreas, but in the immediate 
neighborhood, that is, in the lesser sac. There 
is no epithelial lining. 

Contents of the cyst vary from a relatively 
thin, fairly clear, straw-colored type of fluid 
to a thick, brownish, viscid collection of 
heterogenous consistency. Variable amounts of 
pancreatic enzymes may be present in the con- 
tents of the cyst, or these may be entirely 
absent. 

Symptoms and Signs. Pain is the most con- 
stant symptom???%.5 reported present in 85 
per cent of cases in which no lesion other than 
the cyst could be held accountable.* It is com- 
monly felt in the epigastric and left hypo- 
chondriac regions, and may radiate to the back, 
particularly on the left side. It varies in de- 
scription from a dull ache to an incapacitating 
colic. Undoubtedly, the pancreatitis which is so 
frequently the precursor of, and associated 
with, the cyst is responsible for a major portion 
of the pain in many cases." The dragging 
weight of the cystic fluid probably contributes 
as much discomfort as does the pressure ex- 
erted on surrounding organs. Association with 
intake of food is not usually definite. While the 
onset may appear to have been sudden in 
nature, careful questioning may elicit a history 
of previous milder transitory attacks, often 
antedating the acute episodes by several 
weeks or months.” In some cases there is an 
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insidious beginning, with a history of epigas- 
tric fullness, bloating or indigestion preceding 
specific pain. 

A palpable mass in the upper abdominal re- 
gion is the most constant single diagnostic 
sign,?*:8 detectable in about 95 per cent of 
cases.*:2930 The mass is tense, rounded, rela- 
tively non-tender, most often in the midline* 
or slightly to the left of the midline’ in location; 
it is not particularly moveable unless originat- 
ing in the tail of the gland, when moveability 
in the long axis of the body may be a feature.” 
It may develop rapidly??:* and there may be a 
long period of gradual increase in size,” or a 
mass known to have been present for some 
time may suddenly enlarge.*! Fluctuation in 
size may be noted;’ and occasionally a cyst 
may disappear altogether from a_ clinical 
standpoint,22. presumably when spontaneous 
drainage occurs into the intestinal tract. 

Loss of and weakness*:?? are 
common complaints. Jaundice is reported in 
from 7* to 18% per cent of cases and may be 
due to coexisting disease of the biliary tract 
rather than to extrinsic pressure by the cyst 
on the common duct. Nausea and vomiting are 
mentioned both as common*: and rare.”* 

Differential Diagnosis. Mesenteric cysts, if 
high in the abdomen, cannot be distinguished 
from cysts of the pancreas. In tumors of the 
ovary it should be possible by bimanual ex- 
amination to demonstrate the pedicle attach- 
ment and displacement of the uterus.*? Omental 
cysts, particularly those arising just below the 
greater curvature of the stomach, will produce 
signs and symptoms identical with those of 
pancreatic cyst.** Adrenal cysts are very rare 
and are not distinguishable from cysts of pan- 
creatic origin. Renal cysts occur in the lumbar 
region of the abdomen and usually can be 
differentiated by pyelography or urography. A 
large, distended gallbladder should cause con- 
fusion only if the enlargement is extreme; the 
contiguity of tumor dullness with liver dull- 
ness is maintained, the distended gallblad- 
der is well to the right of the abdomen, and 
unless attached by adhesions will move with 
respiration. 

Diagnosis. Besides the aforementioned 
signs and symptoms laboratory studies may 
reveal information of diagnostic importance. 
During an episode of acute pancreatitis, values 
of serum lipase and amylase may be elevated. 
The value of serum amylase tends to return to 
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normal within one to four days after cessation 
of pain, whereas the value of serum lipase may 
remain elevated from four to ten days." In 
case of extensive destruction of pancreatic 
tissue, these values may not be elevated during 
an attack. Diabetes may be noted, owing to 
extensive destruction of the pancreatic paren- 
chyma incident to associated pancreatitis 
last, but most important, are the results of 
x-ray. A plain roentgenogram of the abdomen 
may reveal a large soft tissue shadow, and 
roentgenologic study of the stomach and duo- 
denum following ingestion of barium may 
show evidence of displacement of the stomach 
and transverse colon by extrinsic pressure. 

Treatment. Surgical intervention indi- 
cated in every case of suspected or proved pan- 
creatic cyst. Conservative management makes 
the patient vulnerable to possible rupture® 
into the peritoneal cavity with resultant 
hemorrhage, shock or peritonitis. Ruptured 
pancreatic cysts have a mortality of 66 per 
cent according to Koucky® and 75 per cent 
according to Meyer.* 

Surgical treatment of a pancreatic cyst 
varies, depending upon the size, situation and 
physical character of the cyst. Complete ex- 
cision of a pancreatic cyst is the method of 
choice,”:*!*7 but the procedure is possible in 
only a few cases.* Attempted excision ending 
in failure carries a 55 per cent mortality.* It 
is successfully accomplished more frequently 
for cystadenoma” and for the rare dermoid 
cyst. It may be anatomically and technically 
impossible to excise completely a large de- 
generative cyst (pseudocyst), the anterior wall 
of which may be composed solely of thin 
peritoneum of the omental bursa!?” with a 
large base blending into most of the pancreatic 
substance, without demarcation of the posterior 
cyst wall. Unusual vascularity of the cyst wall 
itself may be a feature*! prohibiting excision.*! 
Total excision of the cyst is seldom employed 
unless it is unusually small, because of the 
absence of a true cyst wall and the fairly dense 
adherence of the cyst to all surrounding 
structures.’ 

If surgical excision is impossible or inad- 
visable, treatment along lines of internal or 
external drainage may be carried out. Simple 
puncture and aspiration of cystic fluid may 
occasionally give good results,*? but it is not to 
be recommended. 

Internal drainage is accomplished by anasto- 
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mosis of the cyst with a hollow viscus and is an 
excellent procedure where excision because of 
the mechanical difficulties is impossible. On 
first glance this operation appears dangerous, 
L.e., converting the cyst into a potential ac- 
cessory stomach or intestine which would allow 


Internal Drainage of Pancreatic Cysts 


TABLE | 


External drainage!*:*4 or marsupialization 
followed by treatment of the cyst cavity with 
sclerosing solutions®** may give good results in 
cases of degenerative cysts, and the majority 
of the resulting external fistulas heal spon- 
taneously.** However, in certain instances per- 


Duration of Hi 
Case| and Principal Symptoms Present History of Previous Attacks any 
of Trauma 
Pain in the epigastrium, nausea, | 2 wk. None Yes 

vomiting and anorexia with ele- 
vated temperature 

2 F,31 Pain in left lower abdominal quad- | 10 days None None 
rant 

3 M,76 | Pain in entire right abdomen, es- | 4 mo. None None 
pecially in the inguinal region; 
hardness of right abdomen and 
“growling” of intestines when ly- 
ing on left side 

4 | F,60_ | Severe pain in right side of abdomen | Several days | Gallbladder attacks for many years | None 
and epigastrium requiring opiates —the last episode being 3 years 
for relief; moderate nausea, vomit- ago 
ing and diarrhea 

3 F,60 | Epigastric pain, loss of appetite, gas | 7 mo. Cholecystostomy 3 months prior to | None 
and nausea this illness 

6 M,42 | Pain in upper left abdomen and left | 2 mo. Laparotomy 12 years ago for non- | None 
flank; bloating, cramping, loss of existent perforated peptic ulcer; 
appetite and loss of weight (15 Ib.) stabbing pain in epigastrium and 

left hypochondrium for 8 years; 


| 


5 months previously incisional 
herniorrhaphy 


pancreatic enzymes mixed with bile or acid 
gastric juice to play havoc with the cyst and 
its pancreatic floor perhaps even causing 
repercussions throughout the entire abdomen. 
The fact that these terrifying results do not 
take place is amply proven by successful 
anastomosis between the cyst and the stom- 
ach,**-* the gallbladder;*4-” the duodenum 
and the jejunum.***!-*§ Lahey favors a pri- 
mary anastomosis between cyst and gastro- 
intestinal tract, and a loop of jejunum would 
appear to be the site of choice.?**!52 Physio- 
logically the gallbladder would seem less 
desirable than the stomach and jejunum, and 
by its relatively fixed position might interfere 
with subsequent shrinkage of the cyst wall. 
Internal anastomosis is feasible when the cyst 
is solitary and when its wall is of sufficient 
thickness and quality to withstand suturing. 
It is contraindicated in cases of multiloculated 
cystadenoma. 


sistant discharge may become a prolonged and 
troublesome complication;* and if the fistu- 
lous tract heals superficially, there may be 
subsequent reaccumulation of cystic fluid 
which necessitates additional drainage.’:!?:*! 
The chronic fistulous tract, 15 per cent accord- 
ing to Babcock,® which refuses to heal after a 
thorough trial of conservative measures should 
be transplanted into the jejunum. 

Marsupialization of a pancreatic cyst has a 
low primary mortality, but the residual fistula 
is an inconvenience; and there is a risk of 
secondary infection, hemorrhages by erosion, 
and ileus from adhesions. Furthermore, mar- 
supialization is a non-physiologic method, as 
part of the pancreatic secretions are lost to the 
digestive process and protracted fistulas may 
lead to the symptoms of pancreatic deficiency 
and to digestion of the skin by the draining 
secretions.” 

In spite of the previously mentioned rarity 
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of pancreatic cysts, there have been six such 
cases on our combined services in the past ten 
years. Their signs, symptoms and findings are 
summarized in Tables 1 and 11. In two of these 
patients primary excision of the cyst was pos- 
sible, with resultant cure. However, this was 


CASE REPORTS 


Case 5. On August 22, 1950, a sixty year 
old, married, white woman, was admitted to 
Creighton Memorial St. Joseph’s Hospital. Her 
chief complaint was a large mass in the upper 


TABLE II 
Case | Abdominal Signs | | Operative Findings 
1 | In the very tender epigas- | Hematomainupper| Entire lesser sac was dis- | Excision of cyst | None 
trium was a circular impres- | abdomen possibly | tended with thin turbid 
_ sion of the handle bar upon | from spleen fluid 
| which he fell and which did 
| not have a grip 
2 _ Large, smooth, ovid mass ex- Abdominal tumor | Large pancreatic cyst aris- | Excision of cyst | None 
tending from inguinal liga- | ing from the tail of the | 
ment on left to lower left | pancreas and containing» 
| costal margin and bounded 1,200 cc. of clear, straw- | 
by midline _ colored fluid 
4 |The abdomen is globular and |Lymphoblastoma | An extremely large pancre- | Marsupialization None 
| symmetric to inspection; atic cyst filling the entire | | 
_ palpation reveals multiple abdomen and containing | 
masses in entire right side; 2,600 cc. of straw fluid’ 
the mass the size of a grape- | with numerous areas of 
fruit in the right inguinal calcification 
region is tender; three other 
distinct but small masses 
are felt 
4 Marked rigidity and tender- Cholecystitis and | Necrotic gallbladder full of | Marsupialization | None 
ness of right half of abdo- cholelithiasis | stones and a cyst in the | 
men and epigastrium | | head of pancreas 
5 Large tense mass across the Pancreatic cyst Large solitary pancreatic | Internal drainage None 
entire epigastrium; it pre- | | cyst containing 1,925 cc. of | 
_ sents slightly more to the | | cloudy yellowish brown | 
left upper quadrant, is non- | fluid | 
tender, smooth; compress- 
ible with great pressure 
6 | Slight fullness of epigastrium Pancreatic cyst | Extensive adhesions, inci- | Internal drainage | None 


and right upper quadrant to 
inspection; the questionable | 
mass is especially tender in | 
the right upper quadrant, | 
thought to be scar and ad- | 
hesions 


sional hernia, large soli- 
tary pancreatic cyst con- 
pre 1,000 cc. of amber 


fluid 


impossible in the other four cases. Marsupiali- 
zation of the cyst was carried out in two of these 
patients prior to our experience with internal 
drainage. Although both survived, the re- 
sultant fistulous drainage and morbidity was 
prolonged over months. In view of these 
results a different approach to the problem 
namely, internal drainage, was thought justi- 
fied in our last two cases (5 and 6). These cases 
are presented in detail. 


abdomen. Previous history revealed that on 
January 4, 1950, the patient had undergone 
cholecystotomy while living in England. The 
wound was very slow in healing and because of 
weeping she was not discharged until March. 
In April a postsurgical check-up revealed an 
upper abdominal mass, probably a cyst, which 
has since steadily enlarged. The mass was not 
tender but during the past three or four weeks 
caused such discomfort on lying down that the 
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Fic. 1. Case 5. Stomach displaced to the left by pancreatic cyst; marked increase in arc of curvatures. 


Fic. 2. Same case. Anterior displacement of stomach by pancreatic cyst. 


patient lost her appetite and was nauseated. 
Physical examination was essentially negative 
except for the abdomen, which presented a 


well healed right upper rectus surgical scar. 
There was a large, tense mass, which bulged 
slightly more to the left upper quadrant, across 
the entire epigastric region. It was non-tender, 
smooth and compressible with great pressure. 
Percussion and auscultation of the mass 
revealed a flat and silent epigastric region. 
No transillumination or fluid wave was 
demonstrable. 

Laboratory studies included routine blood 
and urine examination, gastric analysis, cepha- 
lin flocculation, icterus index, serum amylase, 
blood sugar and x-rays. The complete blood 
count, urinalysis, cephalin flocculation, icterus 
index and blood sugar were all entirely within 
normal limits. The gastric analysis was slightly 
above upper limits of normal, and the serum 
amylase was 300 units. X-rays of the entire 
gastrointestinal tract were taken and the con- 
clusion of the roentgenologist was a “large 
epigastric mass which appears to displace, but 
not invade, the viscera of the G. I. tract; 
probably pancreatic.” (Figs. 1 and 2.) 

On August 29, 1950, the patient was sub- 
mitted to surgery. The abdomen was opened 
through a transverse incision between the 
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ensiform process and umbilicus, and both 
rectus muscles were divided. On exploration a 
large, thick-walled, pancreatic cyst with a 
broad sessile base was found; vessels on the 
cyst wall were markedly dilated. It caused the 
stomach to be displaced upward and to the left 
and was densely adherent to the stomach. 
After further exploration a longitudinal inci- 
sion about 4 inches in length was made into the 
anterior wall of the stomach. A trocar was then 
introduced through the posterior gastric wall 
into the pancreatic cyst, evacuating a large 
amount of fluid (2,000 cc.). The opening made 
by the trocar was enlarged and the edges 
sutured with interrupted sutures of chromic 
catgut on a Dulox needle, making a fistula 
between the pancreatic cyst and the stomach. 
The anterior wall of the stomach was then 
closed in two layers; the inner a continuous 
inverting chromic suture, the outer being 
interrupted mattress sutures of silk. The peri- 
toneum was closed with No. o chromic doubled, 
the fascia with interrupted figure-of-eight 
sutures of No. o chromic and the skin with 
interrupted end-on-mattress sutures of silk. 
This is a transgastric pancreatocystogastros- 
tomy as outlined by Jurasz® in 1929 and 
Scovel® and Holleger® in 1950. (Fig. 3.) 

The pathologic report was as follows: fluid 
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Fic. 3. Transgastric pancreaticocystogastrostomy; 
trochar introduced through posterior wall of stomach 
into adherent pancreatic cyst. Insert: Trochar open- 
ing enlarged, edges sutured. 


from pancreatic cyst 1,925 cc. of cloudy yellow- 
green brown fluid; specific gravity was 1.008; 
reaction alkaline, 2,512 units of amylase per 100 
cc. of fluid. Lipase activity was evidenced by 
action of the fluid on emulsified milk. Trypsin 
action was demonstrated in the digestive 
process on cardiac muscle. Histologically, only 
a few scattered red blood cells were noted. 

The patient had an uneventful postoperative 
convalescence. She was up and walking two 
days after surgery, and was discharged on the 
tenth postoperative day. She has been followed 
periodically since dismissal and was asympto- 
matic at time of writing. 

Case 6. On August 1, 1950, a forty-two 
year old single white man, was admitted to 
Creighton Memorial St. Joseph’s Hospital. His 
chief complaint was pain in the left upper 
abdomen and side since July 28, 1950. Physical 
examination was essentially negative except 
for the abdomen which protruded slightly, but 
symmetrically. There was a tender, semirigid, 
questionable mass thought to be scar and ad- 
hesions in the right upper quadrant, and an 
old surgical scar, 25 cm. long, in the midline. 

Twelve years ago this patient had been 
operated upon elsewhere, with a diagnosis of 
perforated peptic ulcer, but no perforation was 
found. Four years later he began to have pains 
in the epigastrium and left hypochondrial 
region which were sharp, stabbing and radiated 
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Fic. 4. Case 6. Exposure of pancreatic cyst. 


to the back and left shoulder. At first the pains 
were only intermittent, lasting a day or so, 
but eventually they became more prolonged 
and _ severe. Bloating and cramping finally 
occurred. The patient was again operated upon 
on May 25, 1950. It was related by the operator 
that on entering the abdomen the small bowel 
was opened. This was sutured but it was 
thought best not to explore but only to repair 
the incisional hernia. 

From the foregoing history the impression 
was that the patient had a recurrence of ad- 
hesions with partial obstruction. Since at the 
last operation extreme difficulty had been 
encountered and the small bowel inadvertently 
entered, and since the patient could be ade- 
quately decompressed with negative pressure, 
it was believed that further surgical interven- 
tion would be of no benefit. 

The patient therefore was treated medically 
for six weeks. During this time repeated com- 
plete blood counts, urinalyses, urea nitrogen, 
CO: combining power, blood proteins, Bence- 
Jones protein, icterus index, albumin-globulin 
ratio, flat film of abdomen, colon series and 
intravenous pyelograms were normal. However, 
as the patient repeatedly complained of pain in 
the left flank and back, and was visibly losing 
weight, x-rays of the lumbar spine for malig- 
nancy were suggested. On September 15, 1950, 
these films revealed no evidence of localized 
bone or joint change but there was evidence of a 
large soft tissue mass which displaced all gas- 
filled gut for a distance of 16 cm. anterior to 
the vertebral column. 

On September 26, 1950, the patient was 
taken to surgery. At this time a large cyst of 
the pancreas was found. Aspirated contents 
were approximately 1,000 cc. of muddy- 
colored fluid. The cyst was then anastomosed 
to the stomach as described in the previous 
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Fic. 5. Case 8. Large soft tissue mass left abdomen (pancreatic cyst). Fic. 6. Same case. Intravenous pyelogram; 


elevation of left kidney by pancreatic cyst. 


case. In the process of opening the abdomen a 
great deal of difficulty was encountered. Be- 
cause of marked adherence of the gut to the 
abdominal wall causing extreme narrowing and 
also because the bowel was repeatedly opened, 
approximately 2 feet of small bowel was re- 
sected. Anastomosis was re-established by 
end to-end anastomosis. (Fig. 4.) 

Pathologic report was as follows: pancreatic 
cystic fluid containing pancreatic enzymes. 
Trypsin digestive test was positive for partial 
digestion of muscle. Histology shows red blood 
cells, few polyps and numerous autolyzed 
cylindric epithelia. Specific gravity was 1.018, 
lipase 20.3 units, amylase 3,108 units. 

Postsurgical course was uneventful and the 
patient was discharged seventeen days after 
surgery. He has been seen periodically in the 
outpatient department and has_ remained 
asymptomatic to date. 


SUMMARY AND CONCLUSIONS 


1. The definition, frequency, etiology, symp- 


tons, differential diagnosis, diagnosis and 
treatment of cysts, particularly pseudocysts 
and retention cysts of the pancreas, are 
discussed. 


2. It is often impossible to distinguish be- 
tween a pseudocyst and a true cyst. Since the 
principles of treatment do not differ, accurate 
differentiation is not mandatory. 

3. A total of six cases of pancreatic cyst are 
presented and two reported in detail. This 
makes twenty-eight reported cases of pan- 
creatic cysts treated by cystogastrostomy. 

4. It is the opinion of the authors that in- 
ternal drainage of pancreatic cysts is the treat- 
ment of choice because: (1) excision of cysts is 
fraught with danger because of the vital struc- 
tures it is In apposition with; thus it is tech- 
nically impossible in the hands of most sur- 
geons, unless it is very small and located in the 
tail of the pancreas. (2) Marsupialization, al- 
though done more often than any other pro- 
cedure, has the objection of creating a chronic 
fistula with subsequent digestion and _ sec- 
ondary infection or recurrence due to super- 
ficial healing of the fistulous tract. (3) It 
requires no more surgical acumen and dexterity 
to perform internal drainage than to undertake 
marsupialization. 

5. The morbidity of internal drainage is 
measured in days while external drainage runs 
into months. This factor is of utmost im- 
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Fic. 7. Case g. Extrinsic defect lesser curvature of 
stomach caused by proven pancreatic cyst. 


portance socially and economically to the pa- 
tient and his dependents. 

. Addendum: Subsequent to the cases de- 
scribed in detail the authors have experienced 
the following additional cases which are the 
result of trauma. 

Case 7. An eight year old white girl struck 
the bumper of a parked car while sliding on a 
sled in a sitting position. She entered the 
hospital in shock and after appropriate care, 
laparotomy revealed a hemoperitonium due to 
a severed round ligament of the liver. A stormy 
convalescence followed and ten days after 
admission to the hospital a smooth mass the 
size of an orange was palpable in the upper 
left abdominal quadrant. Blood amylase (20-40) 
was 173 mg. per cent. Further surgery revealed 
a very thin-walled mass between the stomach 
and liver. This was pierced with a finger and 
drains inserted. Anastomosis was not per- 
formed because of the extreme friability and 
transparency of the cyst wall. Drainage per- 
sisted for some six weeks and was high in 
amylase and trypsin content. 


Fic. 8. Case g. Intravenous pyelogram. Gas in 
stomach; pancreatic cyst elevating posterior wall of 
stomach. 


Case 8. G. H., a twenty-five year old white 
married male, was admitted to St. Joseph’s 
Hospital on March 27, 1952, with a history of 
having been injured on March 3, 1952, when 
he was caught between two box cars. At that 
time he was hospitalized in a neighboring hos- 
pital, where his back was x-rayed. Eight days 
later he was released after finding the trans- 
verse processes of the second, third and fourth 
lumbar vertebrae were fractured. After his 
hospital dismissal back pain continued and 
later pain in his abdomen developed, with 
nausea and vomiting. Upon admittance to St. 
Joseph’s Hospital the patient presented the 
picture of profound illness as well as having the 
physical findings of a large mass in his abdo- 
men, especially on the left side. X-ray of the 
abdomen at that time showed a mass, 15 by 
20 cm., that displaced the stomach and the 
bowel. (Fig. 5.) Hemoglobin was 13.4 gm; red 
blood cells 4,380,000; white blood cells 12,900; 
lipase was .02 units (the normal being .3 units). 
Intravenous pyelogram showed normal kid- 
neys, although the left kidney was displaced 
upward. (Fig. 6.) 

On March 29, 1952, the patient was operated 
upon. A transverse incision was made just 
above the umbilicus on the left, exposing a 
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large pancreatic cyst containing about 2,000 cc. 
of fluid which contained proteolytic and 
lipolytic enzymes. pancreatocystojejunos- 
tomy was carried out at this time. His post- 
operative course was good and he was dismissed 
on April 12, 1952. However, chills and fever 
developed and the patient was readmitted on 
May 19, 1952, at which time a left retro- 
peritoneal abscess was drained. He has re- 
mained well since that time. Gastrointestinal 
x-ray studies are negative. 

Case g. L. K., a fifty-six year old white 
male, was seen by members of the Cogley 
Clinic at Mercy Hospital, Council Bluffs, lowa. 
This man was admitted in shock and first diag- 
nosed as aortic aneurysm because of absence 
of pulsations in the legs. Although he has an 
aortic aneurysm with vascular insufficiency of 
the extremities the shock proved to be caused 
by acute pancreatitis. Later after x-ray studies 
(Figs. 7 and 8), a diagnosis of pancreatic cyst 
was made and verified at operation. 
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Primary Omental Infarction 


D. E. Hatitstranp, M.p., Danville, Pennsylvania 


From the Department of Surgery, George F. Geisinger 
Memorial Hospital, and the Foss Clinic, Danville, 
Pennsylvania. 


— subject has been variously reported in 
the past under the titles of torsion of the 
omentum, segmental infarction of the omen- 
tum, primary epiploitis, omental apoplexy, 
idiopathic segmental infarction and the like. 
After a review of the literature it would seem, 
however, that there are three distinct entities 
which have been described: (1) primary 
omental infarction, which we are reporting; (2) 
torsion of the omentum; and (3) epiploitis. 

There have been only some thirty reported 
cases of primary omental infarction. The first 
was described by Bush in 1896! and he con- 
sidered trauma as the cause as did Hunter who 
published two cases in 1904. For the next six- 
teen years there were no more recorded cases 
until Eberts circulated one in 1920. Johnson 
reported one case in 1932 and Hines announced 
one case in 1934, but the latter’s case was part 
of a massive thrombosis involving the omen- 
tum, mesentery and spleen. In 1940 Pines and 
Rabinovitch" published six cases and in 1941 
the largest series, that of seven cases, was re- 
corded by Schottenfield and Rubinstein. Among 
these cases was one of a seven year old boy, 
the youngest case on record at that time. 
Berger reported one case in 1938, Bang and 
Dietrichson one case in 1941, and Totten® two 
cases in 1942. In 1947 Cagney and Milroy! 
recorded one case and in 1948 Harris, Diller 
and Marcus? published two cases. Eger and 
Barto*® described a case in 1949 and in 1950 
Graham and Levison* edited two cases. 
Kerdasha”? reported a case in 1953. 

Torsion of the omentum was first classified 
by Teller and Baskin® as follows: 


A. Primary omental torsion (true, pure, idio- 
pathic) 
1. Simple torsion 
2. Torsion with herniation of mass 
through omentum 
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B. Secondary omental torsion 
. Hernial 
. Hernio-abdominal 
. Abdominal 
. Pelvic 


. Combined 


Primary torsion of the omentum is defined 
as an omental torsion in the absence of any 
recognizable etiologic factor such as a hernia, 
neoplasm, adhesive band(s) or inflammatory 
process. It was first described by Eitel® in 1899, 
and in 1932 Morris reviewed forty-one such 
cases collected from 1905 to 1932 and cited six 
other cases edited by Cornier and Pinches in 
1905. Then, in 1941 Lipsetz reviewed the litera- 
ture subsequent to 1932 collecting ten addi- 
tional cases and adding one personal case. Six 
other cases have been reported after 1941 
bringing the total number to sixty-four at the 
time of Altemeier and Holzer’s report in 1946. 
In contrast to this, secondary omental torsion 
is a very common entity, there having been well 
over 240 cases published by 1946. Morris’ alone, 
having reported 171 cases in 1932. 

Primary epiploitis is by far the most rare of 
those three conditions. Only two cases have 
been recorded in the literature and they were 
included with eleven other cases of torsion of 
the omentum in a report by Eliason and John- 
son® in 1939. The author knows of another case’ 
which has not been published. 

Primary torsion of an epiploic appendix is 
more common as reported by Davis” and 
secondary epiploitis, e.g., incarceration in a 
hernial sac, is quite common. 


ETIOLOGY 


There have been many theories advanced to 
explain the etiology of the foregoing entities, 
none entirely satisfactory, but the various 
authors are in agreement that there is a com- 
mon etiology. The oldest theory, perhaps, is 
that which is expressed in most of the earlier 
articles and which states in effect that these 
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Primary Omental Infarction 


conditions occur more frequently in adults with 
generalized vascular disturbances such as 
Buerger’s disease, arteriosclerosis, cardiac dis- 
ease or hypertension. This theory has largely 
been abandoned. Teller and Baskin® advanced 
the theory that torsion develops more fre- 
quently in omenta heavy with fat, but this has 
not been observed by other authors. However, 
everyone agrees that anatomically the right 
side of the omentum is longer and more mobile 
and since almost all reported cases have oc- 
curred in the right inferior portion of the 
omentum, it would seem to play an important 
part in the etiology. 

Jeffries‘ states that torsion of the omentum is 
due to adhesions, exaggerated movements such 
as jumping, twisting or a sudden strain, in- 
creased intestinal peristalsis or a disturbance of 
blood vessel anatomy and previous inflamma- 
tion leading to thickening and twisting. This 
statement can be seen to contain three or four 
etiologic factors which have been segregated 
and elaborated on by later authors. The 
hemodynamic theory of Payr®:* states that the 
omental veins are larger, longer and more 
tortuous than the arteries and, therefore, are 
more easily compressed. When compressed 
they become engorged and this necessarily 
causes an increase in pressure in the arteries 
which become tense. The engorged veins then 
wind about the artery causing a torsion. Pines 
and Rabinovitch’s" explanation of the etiology 
of these conditions goes back to the fact that 
stretching of {an omental vein causes the 
trauma leading to the formation of a thrombus 
and therefore initiates this condition. The most 
popular theory, however, is that of Totten® 
which states that any increased intra-abdomi- 
nal tension, e.g., sneezing, coughing, etc., after 
meals may be sufficient to cause a primary rup- 
ture of some of the dependent veins of the 
omentum with hemorrhagic extravasation and 
a secondary thrombosis. 


SYMPTOMS AND SIGNS 


This condition manifests itself first by gen- 
eralized abdominal pain which may be crampy 
in nature and which later localizes over the 
omentum involved, usually the right lower 
quadrant, and is accompanied by tenderness. 
Anorexia follows and may be associated with 
nausea, but vomiting is rare and there is no 
change in bowel habits. The pain is usually 


mild, early, but gradually increases in severity 
although the symptoms are usually less rapid 
in progression than those of appendicitis. There 
is a slight rise in temperature, an increased 
leukocytosis and an increased polymorpho- 
nuclear count. Some muscle rigidity may be 
present, but hyperesthesia of the abdominal 
wall is the outstanding diagnostic sign. It is 
most marked in the area of greatest pain and 
tenderness and is known as Ligat’s sign. Rarely 
there is also a palpable mass. 

Diagnosis. Because of the mimicking effect 
of this condition the diagnosis made gg per cent 
of the time is acute appendicitis; acute chole- 
cystitis, perforated peptic ulcer, diverticulitis, 
mesenteric thrombosis, splenic infarction, acute 
pancreatitis, renal infarction and other diag- 
noses have been made preoperatively. How- 
ever, no practical importance can be attached 
to an accurate preoperative diagnosis of 
omental infarction since the similarity of the 
symptoms and signs to those of acute appendi- 
citis makes surgical exploration mandatory. 

Pathology. Primary epiploitis, idiopathic 
omental infarction and primary torsion of the 
omentum all have a common underlying 
pathology. Grossly, the involved area of omen- 
tum appears hemorrhagic and/or gangrenous 
and microscopically the adipose tissue shows 
venous congestion and thrombosis with hemor- 
rhagic extravasation. In some cases there may 
also be a surrounding inflammatory reaction. 


TREATMENT 


Because of the similarity to acute appendi- 
citis, exploratory laparotomy i is indicated; and 
when the peritoneum is opened, serosanguinous 
fluid is found along with an innocuous appear- 
ing appendix. Further search then reveals a 
hemorrhagic or gangrenous edematous mass of 
omentum. Resection of the involved omentum 
is the treatment of choice and has been per- 
formed in all the reported cases except three. 
One of these cases was an infarction of the 
omentum along the greater curvature of the 
stomach which was successfully treated by 
drainage without resection. The other cases 
were reported by Eliason and Johnson*® in 1939. 
In one, the omental! torsion had already be- 
come untwisted at the time of laparotomy and 
was viable; the other was viable and was un- 
twisted at operation. However, these authors 
do not believe this was the proper treatment 
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because of the possibility of an embolus from 
a thrombosed vessel or of progressive thrombo- 
sis from this area. 

Treatment has been imminently successful 
and only two deaths have occurred. One pa- 
tient died postoperatively of pneumonia before 
the time of antibiotics and the other case was 
one of omental infarction secondary to a mas- 
sive thrombosis in the portal vein. 


CASE REPORTS 


Caset. This fifty-four year old gravida vu, 
para vil, white woman, was admitted (Hosp. 
No. 85-576) July 6, 1947. She had been in good 
health until thirty-six hours before admission 
when moderately severe pain with tenderness 
began in the right lower abdominal quadrant. 
The pain was constant, well localized, non- 
radiating and not accompanied by nausea, 
vomiting or fever. It was aggravated by move- 
ment and was accompanied by anorexia. There 
was no similar episode in her past history. She 
had had a total hysterectomy and bilateral 
oophorectomy in 1944 and a dilatation and 
curettage in 1940. Systems review was negative. 

Physical examination was normal except for 
the abdomen which revealed localized tender- 
ness in the right flank with some tenderness in 
the right costovertebral angle. Urinalysis 
showed a few red cells and it was believed that 
she should first be checked for a ureteral stone. 
A retrograde pyelogram was done the next 
morning and showed a normal right kidney and 
ureter. Temperature was 100°F. on the day of 
admission and 99.2°F on the following day. 
White blood count on admission was 11 1050 
with 75 per cent neutrophils. The preoperative 
diagnosis was acute appendicitis. 

The patient was explored July 7, 1947, under 
spinal anesthesia. A 3 inch diameter area of 
gangrenous omentum was found and resected 
along with a normal appearing appendix. The 
pathologic report was infarct of the omentum 
and chronic appendicitis. This patient made an 
uneventful recovery and was discharged from 
the hospital on the ninth postoperative day. 

Case ut. This eleven year old white boy 


was admitted (Hosp. No. 196-242) September 
30, 1951, because of dull, paraumbilical, ab- 
dominal pain of twenty-four hours’ duration. 
Anorexia and nausea were present along with 
constipation, but no vomiting. Systems review 
was negative. 

Physical examination revealed a markedly 
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obese patient with diffuse tenderness of the 
abdomen, maximum in the paraumbilical re- 
gion. No organs or masses were palpable. 
Temperature was 99.4°F., white blood count 
11,550 with 67 per cent neutrophils. Preopera- 
tive diagnosis was acute appendicitis. 

This patient was explored under general 
anesthesia September 30, 1951, through a lower 
rectus incision. Serosanguinous fluid was en- 
countered along with an area of gangrenous 
omentum which was excised. A normal appear- 
ing appendix was also removed. Pathologic 
report was omental infarct. The patient made 
an uneventful recovery and was discharged on 
the ninth postoperative day. 

Case. This fifty-two year old white man 
was admitted (Hosp. No. 206-654) August 18, 
1952, complaining of pain in the abdomen of 
twenty-four hours’ duration. The pain had not 
radiated from the right lower quadrant and 
had become increasingly severe. There had 
been no anorexia, nausea or vomiting. There 
was, however, a fatty food dyscrasia, but sys- 
tems review was otherwise essentially negative 
as was the past history. 

Physical examination revealed a moderately 
obese abdomen with some muscle guarding and 
maximum tenderness in the right paraumbilical 
region lateral to and below where one would 
expect an acute cholecystitis and considerably 
above McBurney’s point. There was distinct 
hyperesthesia in this area (Ligat’s sign). Tem- 
perature was 99.4°F., white blood count 10,300 
with 80 per cent neutrophils. Preoperative 
diagnosis was acute appendicitis. 

On August 18, 1952, the abdomen was opened 
under spinal and pentothal anesthesia and 
a moderate amount of serosanguinous fluid 
was found along with a ‘2 by 2 inch area of 
infarcted omentum. This was resected along 
with a normal appearing appendix and the tis- 
sue diagnosis was omental infarct. Patient 
made an uneventful recovery and was dis- 
charged on the tenth postoperative day. 

Case 1v. This three year old white girl was 
admitted (Hosp. No. 169-497) on December 13, 

1942, because of crampy, lower abdominal pain 
of four days’ duration. The pain was located in 
the right lower quadrant and associated with 
nausea and vomiting. She had also been some- 
what constipated before admission and was 
given an enema by her mother on the morning 
of admission. The past history and systems 
review were negative. 
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Physical examination was essentially nega- 
tive except for the abdomen. There was marked 
lower abdominal rigidity and a questionable 
mass palpable in the right lower quadrant. 
Temperature was 101°F., white blood count 
11,200 with 78 per cent neutrophils. Urinalysis 
was negative. The diagnosis was acute appendi- 
citis with possible ruptured appendix. 

On December 13, 1952, the patient was ex- 
plored under general ether and vinethene 
anesthesia. Upon opening the peritoneal cavity 
there was a moderate amount of serosanguinous 
fluid present and a fairly large mass of hemor- 
rhagic indurated omentum lying near the mid- 
line in the lower abdomen. This was resected 
along with the normal appearing appendix. 
Pathologic report was infarction omentum, re- 
cent, and appendix removed in course of 
operation. Patient made an uneventful re- 
covery and was discharged from the hospital 
on the eighth postoperative day. 


COMMENTS 


These cases of primary omental infarction 
all followed the classic picture of abdominal 
pain of several days’ duration, tenderness, low- 
grade fever, leukocytosis and disproportion 
between the tenderness, duration of symptoms 
and abdominal rigidity. One of the cases 
exhibited the hyperesthesia of Ligat. An accur- 
ate preoperative diagnosis was not made in any 
of these cases. 

The fourth case we believe to be the youngest 
reported in the literature. 


SUMMARY 


1. The subject of primary omental infarc- 
tion, primary torsion of the omentum and 
primary epiploitis has been presented along 
with a review of the literature to clarify, these 
subjects as distinct and separate entities. They 
should be so reported. 

2. There are many etiologic theories, none of 
which is entirely satisfactory. 

3. Primary omental infarction is still rela- 
tively rare, but we are sure that there have 
been many small series of unreported cases. 

4. Accurate preoperative diagnosis is ex- 
tremely difficult and of no practical value 
since these cases are generally diagnosed as 
acute appendicitis which makes laparotomy 
mandatory. 

5. Treatment of this condition is resection of 
the involved omentum. 
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6. Four additional cases of idiopathic seg- 
mental infarction of the omentum have been 
presented. We believe Case tv is the youngest 
as yet reported. 
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The Question of Cardiospasm and Achalasia 


ALFreD Haas, M.p., New York, New York 


£m subject of achalasia has captured the 
attention and imagination of the general 
surgeon and the otorhinolaryngologist alike. It 
was first described by Willis in 1639 and is 
probably best known by one of its many 
synonyms: ideopathic dilatation of the esopha- 
gus, mega-esophagus and phrenospasm. Since 
the relaxing action of a normal neuromuscular 
control of the cardiac end of the stomach is 
missing, achalasia is the most generally ac- 
cepted term, but the theory of active hyper- 
tonic cardiospasm in which Mikulicz believed 
is still held by many medical men. Wangen- 
steen proposed the name dystonia of the 
esophagus in 1949. 

At the thirty-first annual meeting of the 
American Association for Thoracic Surgery in 
April, 1951, considerable interest was evoked 
by the discussion of papers by Dr. Arthur M. 
Olsen and others on the treatment of cardio- 
spasm. An analysis of a twelve-year experience 
at the Mayo Clinic revealed the fact that of the 
601 patients who formed the basis of this study, 
about 81 per cent showed final satisfactory 
results by the use of hydrostatic dilatation. 
Some of these patients reacted well to the 
first course of treatment, but 180 had to 
undergo a second course of treatment and of 
these only ninety-four obtained satisfactory 
results while fifty-eight had to undergo a third 
course of treatment and of these only five were 
relieved thereby. All this merely shows that 
even under the best technic available, the 
results of treatment by mechanical dilatation 
are not altogether successful. Add to this 
the possible complications such as an actual 
tearing of the esophagus, aspiration pneu- 
monia, serious hemorrhage, mediastinitis and 
many others, we understand the fact that 
surgery must be resorted to in a number of 
cases. Of these 601 patients only twenty-three 
were chosen to undergo surgery. While many 
different procedures were utilized, the con- 
clusion arrived at was that a modified Heller- 
Zaajer operation presented the greatest promise 
of success for the future. 
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At this meeting Kay discussed achalasia of 
the esophagus particularly with respect to the 
anatomic changes found and also to the pro- 
cedures necessary for relief in case dilation by 
bougie or by hydrostatic pressure should be 
without avail. The opinions of Wangensteen, 
Sweet and Garlock provided further interesting 
discussion. All this leads us to realize the com- 
plexity of the problem and how difficult it is 
to restore normal function. 

Even if the operative intervention achieves 
free flow of contents from the esophagus down 
into the stomach, there always remains the 
danger of regurgitation, of irritation of the 
lower esophagus by gastric digestive juices with 
ulceration followed by hemorrhage and of the 
possibility of erosion of the aorta with sub- 
sequent catastrophy. 

To bring this whole interesting but baffling 
subject into clearer focus, a detailed study is 
included herein of two apparently similar 
cases, as far as symptomatology is concerned, 
but in which the underlying pathologic condi- 
tion was radically different. 


CASE REPORTS 


Case. Mrs. E. M.N., a fifty-six year old 
white female, came under my professional care 
in April, 1951, because of increasing difficulty 
in swallowing food over a period of one year, 
together with a loss of considerable weight. 
She had been told in another hospital that her 
dysphagia stemmed from her nervous condi- 
tion, but competent psychiatric treatment pro- 
longed over a period of several months failed 
to produce symptomatic relief. 

Physical examination revealed that the pa- 
tient’s weight had fallen from 121 to 113 
pounds in less than a year. There were no 
unusual physical findings. Her blood count 
was essentially normal with a hemoglobin of 
83 per cent, a red count of 4,400,000 cells and 
a white count of 4,500 cells, with normal 
differential. The Wassermann reaction was 
negative. 

X-ray examination at this time revealed a 


bay 

z 

4 

~ 

2 

‘ 
~ 
vi 

q 

~ 

re id 

te 


Cardiospasm and Achalasia 


Fic. 1. Case 1. Before gastric resection. 


slight dilatation of the esophagus, followed by a 
long drawn-out constriction of the cardia. 
There was no evidence of a short esophagus or 
of a hiatus hernia. Under fluoroscopic control, 
the passage of very thin barium contrast 
medium was noted to be very slow and drib- 
bling. Evidence of a duodenal ulcer with char- 
acteristic niche formation was also noted. 
(Fig. 1.) 

During the next two months considerable 
relief was obtained after a few applications of 
mechanical dilatation. It was surprising and 
gratifying to note how easily the large gastric 
tube would enter the stomach after a slight 
stop at the cardia. After dilatation the patient 
would be able to eat with greater ease. When 
the stomach tube had been used several times, 
Starck’s dilator was applied and this resulted 
in further improvement in her ability to swal- 
low soft foods. 

However, this improvement was not long 
lasting and in a short time her original com- 
plaints returned. Reviewing the situation 
critically, it was decided that the recurrence of 
cardiospasm might well be a reflex spasm from 
the duodenal ulcer which had been visualized 
in the original x-rays. Accordingly, on July 27, 
1951, the ulcer was exposed by a left epigastric 


median incision and an extensive gastric resec- 
tion carried out according to the Polya-Hof- 
meister technic. Her postoperative course was 
smooth and the patient left the hospital after a 
week. 

Unfortunately, this improvement lasted for 
only two months. Her difficulty then returned 
and in spite of food restriction and medication 
she went downhill again and lost the 7 pounds 
she had previously gained. (Fig. 2.) 

It is understandable that she refused further 
dilatation treatment. In November, 1951, 
esophagoscopy showed an irritated lower 
esophagus without evidence of an ulcer or 
neoplasm. 

The operation of choice appeared to be that 
of a Heller-type of procedure rather than a 
resection of the cardia. The operation was per- 
formed through an abdominal approach be- 
cause of her asthenic condition. It was com- 
paratively easy to expose the esophageal region 
by a left costal arch incision. The peritoneum 
surrounding the cardia was found to be very 
vascular. After the peritoneum had been dis- 
sected away, the esophagus could be pulled 
down from the pleural cavity for a distance of 
about 3 inches. Only a ring just at the cardia 
was hypertrophic and thickened while the 
esophagus itself was narrow and paper thin. 
It became evident that the intended Heller 
procedure could not be carried out because of 
this very thin esophageal wall. It was decided 
to split the esophagus and the cardia and pro- 
ceed according to the method of Wendel and 
Sweet. The lowermost esophagus and the whole 
hypertrophic ring at the cardia was cut and 
the longitudinal long incision was closed cir- 
cumferentially by interrupted silk sutures. A 
cuff of peritoneum was stitched over this layer 
for added support. The postoperative course 
was smooth and the patient was discharged 
after twelve days, able to swallow soft food. 
Later on she swallowed any type of well 
masticated food. 

No recurrence of the dysphagia has been ob- 
served to date, but since April, 1952, she has 
complained of a general feeling of lassitude, 
some pyrosis and a loss of appetite. (Fig. 3.) 

Recent x-ray examinations revealed a per- 
fect flow through the broad communication 
into the stomach and there was no evidence of 
the previous esophageal retention. In spite of 
this good functional result there is apparently 
an occasional reflux of gastric contents which 
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Fic. 2. Case 1. After gastric resection; relapsed. 


Fic. 3. Same case. After Wendel-Sweet procedure (December, 1951.) 


does not permit the patient to satisfy her 
desire for food or to regain her appetite; con- 
sequently, she has not gained any further 
weight. 

Critical analysis of this case reveals that it 
certainly was not a case of purely nervous or 
neurotic etiology. Under psychiatric treatment 
for nearly a year, the patient had gone down- 
hill rapidly, and even a hypnotic type of treat- 
ment had been attempted without success. 
Dilatation with the Starck apparatus helped 
only temporarily and the same is true for the 
removal of her duodenal ulcer. It has frequently 
been indicated that cardiospasm may derive 
from a gastric or duodenal ulcer by reflex ac- 
tion. There have been cases reported which 
were caused by other conditions like choleli- 
thiasis or hydronephrosis. Altogether, this case 
has demonstrated a successful outcome as far 
as unhindered swallowing and _ functional 
anastomosis is regarded; but as far as the pa- 
tient is concerned, it is not a complete success. 
She admits that her condition is much better 
than at the time when she had epigastric and 
substernal pain. This made her continually 
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unhappy and miserable, but the pyrosis and 
anorexia of which she complains at present, are 
definitely points which show that full success 
was not achieved. 

An important anatomical change in this case 
was the atrophy and thinning out of the lower- 
most subdiaphragmatic portion of the esopha- 
gus. This portion was very thin, only about 
1 mm. in thickness. 

Case u. H. F., a male fifty-one years of 
age, presents an entirely different type. The 
past history revealed an appendectomy in 1930 
and a tonsillectomy in 1936. He used alcohol 
moderately but used to be a heavy smoker 
until he cut down his use of tobacco to the 
present ten cigarettes daily. 

For many years he had suffered from chronic 
respiratory ailments and had recurrent attacks 
of bronchitis. It was not until July, 1950, 
that he complained of gastric pain and x-ray 
studies made then revealed a moderate amount 
of cardiospasm, a finding which was considered 
unimportant at the time. (Fig. 4.) 

His later complaints in 1951 centered mainly 
about his respiratory difficulties and his main 
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Fic. 4. Case u. Slight amount of cardiospasm con- 
sidered unimportant, July, 1950. 


objective symptoms consisted of coughing 
spells (particularly nocturnal) accompanied by 
marked sweating and evening rise of tempera- 
ture. His weight had fallen from 154 to 144 
pounds and with his pulmonary symptoms, 
naturally gave rise to a suspicion of tuber- 
culosis. However, numerous examinations were 
unable to confirm that diagnosis. A prominent 
laryngologist suggested that a bronchoscopy 
was indicated if the cough did not subside 
under proper medical treatment because of the 
profuse mucoid expectoration. 

Early in 1951 the patient travelled to Europe 
and, when he returned in July of that year, 
volunteered the information that in the interim 
he had increasing trouble in swallowing food. 
This dysphagia was intermittent in type 
and there were free periods during which he 
could swallow with comparative ease. To this 
set of symptoms there was soon added that of 
a painful, cramp-like sensation at the lower 
end of the esophagus behind the ensiform 
process. At this time he weighed 132 pounds 
and physical examination revealed the throat 
and accessory sinuses to be free of any sig- 
nificant disorder. The heart was of normal size 
and action, presented sounds of good muscular 
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quality, with a blood pressure of 105/75 mm. 
There were large coarse rhonchi heard over 
both lung bases posteriorly. An x-ray of the 
lung showed only minimal pathologic changes, 
but an x-ray of the esophagus revealed con- 
siderable dilatation of that organ, almost 
twice that shown in the previous examinations 
of 1950, together with other changes which 
were interpreted as an esophagitis and the 
further fact that the barium mixture was re- 
tained in the esophagus for over forty-eight 
hours. 

These objective findings coincide well with 
his subjective symptoms of dysphagia and the 
various methods of water drinking and a type 
of Valsalva procedure by which he attempted to 
force the bolus of food into his stomach. An 
esophagoscopy was done which revealed a 
moderate amount of esophagitis but no evi- 
dence of ulcer or neoplasm. For several months 
he was treated. conservatively by dilatation, 
first with a large gastric tube and later by 
means of a Starck’s dilator which could be 
opened to a width of 3 cm. with ease and pro- 
duced only very slight bleeding. After this 
procedure he felt much better and in the course 
of three months gained 11!4 pounds in weight, 
but repeated roentgen studies showed no 
change in the esophageal dilatation or the 
trickle of food into the stomach. 

By November, 1951, the severity of his 
symptoms became greatly aggravated. There 
was a rapid loss of weight down to 128 pounds, 
further work was impossible, weakness in- 
creased and the nocturnal coughing spells 
were most distressing. Medical treatment, 
employing many different types of antispas- 
modics, proved of no avail. There was increas- 
ing pain on swallowing food, located under 
the tip of the ensiform process. His physical 
condition was one of chronic dehydration so 
that blood counts were not completely reliable. 
The situation was rapidly becoming desperate. 
The patient would not submit to further me- 
chanical dilatation and readily agreed to 
surgical intervention. (Fig. 5.) 

On January 30, 1952, under general and 
intratracheal anesthesia the esophagus was 
exposed abdominally through a left costal arch 
incision and found to be very tortuous and 
thickened. The esophagus was easily isolated 
and pulled down from the thorax about 4 
inches after dissection of a peritoneal cuff and 
an anastomosis made between the fundus of 
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Fic. 5. Case 11. Amount of dilatation of esophagus in October, 1951. 


Fic. 6. Same case. Wide flow from esophagus to stomach after Groendahl operation. 


the stomach and the whole lower esophagus 
including the cardia. Spur formation was 
avoided by completely cutting the cardia 
muscle anteriorly. The procedure corresponds 
to the Groendahl method. The postoperative 
course was uneventful and the patient was 
ready for discharge from the hospital in eight 
days. Two weeks after the operation he was 
able to take solid food without discomfort and 
from that point on has gained weight rapidly 
and consistently from 128 to 154 pounds. 
(Fig. 6.) 

This case, which had all the objective symp- 
toms of a severe enlargement and non-emptying 
of the esophagus, had a very favorable post- 
operative course. He regained his weight and 
strength easily and has had no further symp- 
toms of dysphagia, regurgitation or esophageal 
pain. All cough, distress and pressure dis- 
appeared. It is readily conceded that the time 
since the operation is not long enough to draw 
definite conclusions, but certainly the immedi- 
ate result is most gratifying. 

These two cases are presented in close 
juxtaposition because, although both present 
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the common difficulty of the passage of in- 
gested food into the stomach by hindrance at 
the cardia, they have a very different etiology 
and anatomicopathologic basis. 

In retrospect, we can now appreciate that 
the first case was complicated by a duodenal 
ulcer, whose reflex was considered responsible 
for the cardiospasm and which was subse- 
quently removed with about three-quarters of 
the very much dilated and dropped stomach. 
The gastric resection presented no great diffi- 
culties, but unfortunately the paper-thin por- 
tion of the cardiac esophagus prevented a pro- 
cedure of the Heller type and the technic of 
Wendel and Sweet had to be used. We have 
learned by postoperative x-ray studies that the 
esophagus now empties itself without hindrance 
into the small remaining part of the stomach 
and from thence into the jejunum. There is no 
further evidence of regurgitation or of excess 
acid production, yet in spite of an apparent 
good mechanical and anatomical function, the 
patient has not made a satisfactory gain and 
is still weak, listless, underweight and without 
appetite. 
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The second case is very different. Unfor- 
tunately the diagnosis was not made until 
severe pain and vomiting had developed. 
X-rays taken then revealed the huge mega- 
esophagus, and the delayed emptying of the 
filled esophagus which sometimes remained 
full of ingested food for several days. It is an 
interesting fact to note that this anatomic 
dilatation had apparently developed within a 
comparatively short time, as shown by the 
critical comparison of the x-rays taken in 1950 
and again in July, 1951. Since operation we 
have learned that although the circumference 
of the esophagus has not changed greatly, it is 
now capable of emptying itself in a continuous 
steady stream without hindrance. 

Further experience will doubtless permit of 
better analysis of symptoms and a more careful 
evaluation of surgical procedures. The first 
case presented an esophagus which was thin, 
atrophic and without proper neuromuscular 
function opposing a ring-like narrow thickening 
at the cardia itself. It appears related to the 
syndrome described by Ingelfinger and Kramer 
in six patients at the Massachusetts General 
Hospital. They call it dysphagia from con- 
tractile ring. One of these patients was oper- 
ated upon by transthoracic resection of the 
lower esophagus (4 cm.). The second case was 
a thickened, hypertrophied and at least partly 
fibrotic esophagus following inflammatory 
changes. 

Although first described by Willis in 1639 
this change of function has never received the 
study to which it is entitled. Mikulicz in 1882 
called it cardiospasm because he believed the 
sphincter at the lower end of the esophagus 
to be in spastic contraction. Wangensteen in 
1949 proposed the name of dystonia of the 
esophagus to indicate a change in the tonus of 
the cardial region as well as in the lower por- 
tion of the esophagus. The best etiology ac- 
cepted at the present time is that of an ab- 
normal neuromuscular control of the esophagus 
and the cardia, although the difference between 
active hypertonus and non-relaxation of the 
cardia is purely an academic question. I think 
we are dealing with a clinical picture which 
may be caused by different pathologic changes, 
either by a thin functionally insufficient, mus- 
cularly weak lower esophagus with a ring-like 
cardial spasm and hypertrophy or by progres- 
sive esophageal changes with disturbance of 
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innervation and muscular action of a good deal 
of the lower esophagus. 

Furst was the first to stress the inflammatory 
changes in and around Auerbach’s plexus 
which in some cases progressed to its complete 
destruction. Very similar changes have just 
been noted by Kay in his recent publication. 
Examination of material removed at autopsy 
and at operation has shown that the cells of 
Auerbach’s plexus were heavily infiltrated with 
mononuclear and polynuclear cells, and the 
development of new capillaries presented the 
classical signs of inflammation. Neurocytolysis, 
going on to fibrosis and complete destruction 
of the ganglion, soon follows. It is a moot 
question whether this process is primary or 
secondary as a consequence of the dilatation. 
In. this respect the publication of Sauerbruch 
and others showing the occurrence of esophag- 
eal dilatation in childhood should not be 
forgotten. 

It has been stressed that many of the cases 
seen in adult life showed evidence of pul- 
monary disease, usually tuberculosis, bronchitis 
or bronchiectasis. Fibrotic changes in the 
esophageal wall could very well develop second- 
ary to inflammatory reactions in the lung or 
mediastinum. 

A similar type of disease, leading to vomiting 
and dilatation of the esophagus has been de- 
scribed in Brazil, occurring among people 
whose diet was restricted to flour and dried 
salted meat. This has been thought to be a 
type of avitaminosis. 

Thrumble presented the hypothesis that in- 
festation with parasites might lead to esophag- 
eal infection, while Paranos favored the theory 
of intoxication with mantil root, but neither 
of these theories have received adequate 
support. 

Etzel was successful in producing dilatation 
of the esophagus and non-opening of the cardia 
by cutting the vagal nerve, leading to the 
theory that a malfunction of the parasympa- 
thetic system may lead to this condition. 

Knight considered the contraction of the 
cardia to be due to a sympathetic type of 
hypertonus and accordingly cut the sympa- 
thetic fibers running along the left gastric 
artery, claiming a certain amount of success 
thereby. Kivura, on the other hand, has 
championed the theory of organic changes in- 
volving the parasympathetic vagus system. 
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Knight and Adamson presented experimental 
proof that the condition could be duplicated 
by sectioning the vagus nerve, and further that 
they could arbitrarily prevent a dilatation of 
the esophagus when they sectioned the sympa- 
thetic fibers at the same time. This would seem 
to strengthen the hypothesis that the condition 
arises from a disturbance of the parasympa- 
thetic system. 

Kay has stressed the fact that in vagal dener- 
vation during a transthoracic esophagotomy 
with esophageal mobilization it is not unusual 
to see a dilatation of the esophagus occur with 
contraction of the cardia. This type of spasm 
usually persists for three to five weeks and then 
spontaneously disappears. Whether the esopha- 
gus responds thus automatically or because of 
nerve shock or rapid regeneration of injured 
nerve fibers is very difficult to evaluate. Kay’s 
experiments are of great interest because, in 
patients with such achalasia he has been able 
to demonstrate on fluoroscopy the dilatation of 
the sphincter of the cardia following the 
pharmaceutical use of amyl nitrite and ergot- 
amine. He is led to believe that further de- 
tailed dissection of the distal 2 or 3 cm. will 
reveal hypertrophied circular muscle fibers in 
this location. 


SYMPTOMATOLOGY 


The disease usually starts insidiously, the 
patient failing to realize that the esophagus is 
involved. He complains of occasional vomiting 
which he realizes is of undigested food but 
which is most often not accompanied by 
nausea. There is an increasing difficulty in 
swallowing solid food and the patient soon 
learns to adopt one of several types of methods 
by which he can force the bolus past the con- 
striction in the esophagus and on into the 
stomach proper. These may take the form of 
taking an increased amount of fluids with 
meals thereby increasing the hydrostatic 
pressure in the esophagus or he may attempt 
a modified Valsalva type of maneuver to force 
the opening of the cardiac end of the stomach. 
The patient starts to ruminate and regurgitate 
food and these symptoms become persistent 
and progressive. All complain that food sticks 
deep in the throat or behind the lower part of 
the sternum. Pain becomes more intense due 
to increasing dilatation of the organ. Conse- 
quently, patients fear to eat on account of the 
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accompanying discomfiture and as a result lose 
weight and strength. 

The symptom of night cough in these situa- 
tions is less well known but is most important. 
When the patient lies in a horizontal position 
he is frequently disturbed by attacks of severe 
coughing and choking; when this occurs during 
sleep the aspiration of regurgitated material 
into the pulmonary passages has given rise to 
serious complications. This type of cough is just 
as persistent as in cases of retrosternal goiter 
in which the patient is able to achieve a type 
of rest and sleep only while sitting erect or in 
Fowler’s position. With increasing dilatati n 
of the esophagus it is not unusual to reach ex- 
treme degrees of dyspnea and in fact the sub- 
sternal pain can closely simulate that of angina 
pectoris. 

In past years when the condition was only 
rarely attacked by surgery extreme types 
developed. The mediastinum became increas- 
ingly encroached upon and the heart greatly 
hampered in its action. In those situations 
only esophageal lavage via stomach tube or 
even better via esophagoscope, presented any 
possibility of relief. It is interesting to note how 
many patients learned to relieve their dis- 
tressing symptoms by administering tube 
treatments to themselves. It is of utmost im- 
portance to note that these attacks of dys- 
phagia are frequently intermittent in nature. 
There are times when the patient can swallow 
semi-solid or soft food with comparative ease 
and other unpredictable periods in which no 
food at all can be swallowed. This fact must be 
clearly borne in mind when evaluating the 
success of any particular type of treatment. 


DIAGNOSIS 


Diagnosis can be effected by several physical 
signs, such as percussion of the dilated esopha- 
gus and auscultation during the act of degluti- 
tion whereby the second murmur is lost. Of 
course, we today rely more and more on fluoro- 
scopy, x-ray studies and esophagoscopy. This 
latter method visualizes the mucous mem- 
branes and gives important information con- 
cerning the presence of ulcers and malignancies. 
There are a number of cases in the literature in 
which cancer has developed in a dilated esopha- 
gus and only recently Iragor and Conrad Lam 
confirmed this finding from the Henry Ford 
Hospital in Detroit. Cases such as these show 
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how absolutely necessary it is to confirm the 
x-ray diagnosis by esophagoscopy. 

Differential diagnosis must be established 
from esophageal hiatus hernias, from diverticu- 
lum of the lower esophagus or upper portion 
of the stomach, and most important from 
carcinoma of the esophagus and cardia. Biliary 
disease and affections of the coronary arteries 
must be ruled out. Recently a case was pub- 
lished in which hydronephrosis gave rise to a 
so-called cardiospasm, one which subsided com- 
pletely after the hydronephrosis was given 
proper surgical treatment. It is a well known 
fact that ulcers of the stomach may give rise to 
high gastric and cardial spasm with similar 
symptoms. 

On the x-ray film and fluoroscopic screen 
esophageal dilatation shows impressively as a 
fusiform type often likened to a sausage tied 
off at the bottom, but other types commonly 
seen are the flask and the sigmoid type of 
dilatation, the latter showing not only mega- 
esophagus but also dolichoesophagus. 

Neurosis or hysteria may give rise to a 
dysphagia and careful differentiation is neces- 
sary here. A psychosomatic basis may well 
play a part in these cases, but relief of symp- 
toms in a real achalasia is rarely if ever ob- 
tained by psychiatric treatment alone. In this 
respect it differs markedly from several other 
gastrointestinal ailments, especially colitis in 
which psychiatric treatment has met with 
such success. Kay has aptly summed this up 
by saying that the emotional problems of these 
people are more likely to stem from esophag- 
eal dysfunction than from primary. psychic 
disorders. 

It is generally agreed by competent observers 
that forceful dilatation meets with success in 
about 80 per cent of all cases. There are several 
types of instruments used in this maneuver: 
hydrostatic sounds, flexible bougies with or 
without mercury bags, etc., all of which may 
be introduced over a guiding string. In Europe 
the dilator described by Starck is in general 
use by laryngologists. It is an ingenious instru- 
ment which allows a carefully controlled dila- 
tation of the esophagus and is usually quite 
effective. It consists of an expandable steel 
sound which is introduced under fluoroscopic 
visualization with the help of a pathfinder. 
These pathfinders are either an integral part 
of the instrument or can be attached thereto 
in a variety of lengths. A centimeter scale at 
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the handle permits dilatation to whatever 
diameter seems best suited to the case at 
hand, but even this is greatly dependent on 
the decision and opinion of the operator. With 
all these methods of mechanical dilatation, 
as cited by Olsen in his recent paper, there is 
always the possibility of complications and 
untoward accidents and patients must remain 
under careful observation thereafter. 


SURGICAL PROCEDURES 


As early as 1888 Meltzer had stressed the 
importance of the missing opening reflex of 
the cardia, and unfortunately we have not 
found any type of operative procedure to date 
which will restore this missing reflex. Knight’s 
type of sympathectomy has not found many 
adherents. Pupill has stressed the point that 
the sympathectomy disturbs peristalsis, par- 
ticularly if anatomic changes have already 
taken place, and consequently recovery there- 
from would take a long time if indeed at all 
possible. Since the basis of this disturbance is 
not too well understood, many different types 
of operative procedures have been devised. 

In 1904 Mikulicz started forcible dilatation 
of the esophagus through an abdominal ap- 
proach. He did a gastrotomy on a patient who 
had first swallowed a guiding cord, then fol- 
lowed that cord into the cardia, which he di- 
lated first manually with the finger and then 
with a short rubber-encased clamp. He had 
some success with this operation, but he also 
had a number of fatalities therefrom. (Fig. 7.) 

In 1910 Wendel published his operation, con- 
sisting of a longitudinal incision of the lower- 
most esophagus and cardia on into the stomach, 
which he then closed transversely in two layers. 
This type of operation was frequently com- 
bined with a gastrostomy performed at the 
same time. (Fig. 8.) 

Sweet used a procedure very similar to that 
of Wendel. In most of his thirty-two reported 
cases he made use of a longer incision than the 
original Wendel and also united the layers 
circumferentially. As reported at the meeting 
in 1951 of the American Association for 
Thoracic Surgery, he had some operative 
failures by reason of regurgitation, esophagitis 
and esophageal ulcer formation. Despite this 
he believes this procedure to prove of value in 
the treatment of achalasia. His large experience 
therein certainly carries great weight. 

In 1913 Heller, following the lead of Gott- 
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stein in 1901, proposed cutting the longitudinal 
and circular muscle layers of the esophagus 
while preserving the mucosa intact. (Fig. 9.) 
Girard in Lausanne had made use of this same 
procedure before Heller, but he had utilized 
a transverse closure of the muscular incision 


tions for spur formation following the Heirov- 
sky procedure were necessary. (Fig. 12.) 
Attention is specifically directed to the fact 
that no definite judgment of the value of any 
procedure can be made for at least a year or 
possibly even two years. Complications may 
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Fic. 7. Mikulicz’s procedure 1904; gastrotomy dilatation of cardia over swallowed thread, either by 


finger or by clamp. 


Fic. 8. Wendel’s procedure 1910, vertical incision of esophagus and cardia; transverse union of 


wound; similar to Sweet’s present procedure. 


Fic. 9. Heller-Zaajer 1913, procedure of esophagocardiotomy. 


over a small piece of omentum. This procedure, 
now known by Heller’s and Zaajer’s names has 
many adherents and even Wangensteen favors 
it in cases which are not too advanced. Lortat- 
Jacob has modified Heller’s procedure by 
excising a rectangular flap from the cardiac 
region. (Fig. 10.) Wangensteen in 1950 suggested 
opening the stomach below the cardia, intro- 
ducing a finger into the cardia and lower 
esophagus. The esophagus and cardia were in- 
cised on the finger, carefully avoiding injury 
to the cylinder of mucous membrane while 
incising the muscle fibers. (Fig. 11.) 

For more advanced cases a wide anastomosis 
between the esophagus and the fundus of the 
stomach has been recommended. The two pro- 
cedures still in use are those of Heirovsky, first 
recommended in 1913, and that of Groendahl, 
first advised in 1916. The latter has the added 
advantage of obviating spur formation, a 
point well presented by E. K. Frey who cites 
a number of cases in which secondary opera- 


appear such as regurgitation; retention and 
delay in emptying may recur; and since we 
must in a large majority of these cases admit 
not knowing the reasons therefor in spite of 
intensive study, it becomes necessary to have 
a long and detailed follow-up period. 

All these procedures can be performed through 
an abdominal or transthoracic and transdia- 
phragmatic approach. The transthoracic ap- 
proach has the great advantage of freer ex- 
posure since the surgeon is not handicapped by 
interference from the costal arch. 

In severe cases Wangensteen has recently 
recommended a subtotal gastrectomy of the 
acid-producing part of the stomach in which 
he resects practically the entire stomach in- 
cluding the cardia, but not the antrum, and 
then makes an anastomosis between antrum 
and esophagus with a Heinecke-Mikulicz op- 
eration of the pyloric region, thus avoiding 
regurgitation. This operation is a rather for- 
midable one in which it is necessary to transect 
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the sternum from the insertion of the fourth 
rib down in connection with an epigastric 
median or paramedian incision. Enough time 
has not yet elapsed in which to base a fair and 
correct evaluation of this procedure. 
Wildegans differentiates between the fol- 


Most anatomists agree today that the dia- 
phragm whose crura surround the cardia plays 
an important part in closing and opening the 
cardia. These crural diaphragmatic fibers keep 
the cardia closed, only to be opened by the act 
of deglutition, an action which can be easily 
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Fic. 10. Lortat-Jacob 1950, modification of Heller’s procedure. 


Fic. 11. Wangensteen 1950, esophagogastritic resection to the antrum. Esophagoantroanastomo- 


sis, pyloroplasty. 


Fic. 12. Groendahl 1916, similar to Heirovsky’s present procedure, only deleting the spur. 


lowing: (1) The temporary functional spastic 
stenosis of the cardia and (2) the sclerosis of 
the cardia with ectasia of the esophagus, cardio- 
sclerotic dilatation of the esophagus. For pa- 
tients of the first stage conservative treatment 
is successful. In the second stage he recom- 
mends the Heller or the Groendahl operation. 
According to anatomists, however, there is no 
real circular sphincter at the cardia. It is their 
belief that the transition from the cardia to 
lesser curvature is without definite markings 
on the right side. The transition to the fundus 
is marked by an incisure of varying depth, an 
incisure which is already visible in fetal life as 
soon as the rotation of the stomach has oc- 
curred and which becomes increasingly deeper 
as the stomach fills. On the right side of the 
stomach the important cardiac muscle fibers 
pursue a circular direction, while on the left 
side their course is an oblique one, the two 
then uniting in an axial raphe. The so-called 
plica cardiaca, also known as the ora serrata, is 
formed by the tonus of these oblique fibers 
following the general direction of the lesser 
curvature and makes up a type of valvular 
mechanism. Many years ago Zaajer tried to 
transect this valvular mechanism, believing it 
to be the cause of obstruction, but his operation 
was not successful. 
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observed through the esophagoscope. Fulde, in 
his report on experimental work in animals, 
stressed the difference in position of the cardia 
during inspiration, expiration and the period 
between these two phases of respiration. He 
believes that the first block against regurgita- 
tion is formed by the circular fibers of the 
esophagus together with the phrenoesophageal 
ligament which gets caught in inspiration and 
keeps the esophagus closed. When the sling 
of the diaphragm slides down over the cardia, 
it acts as if it were milking the cardia out into 
the stomach and this action in itself promotes 
the progression of the bolus of food. In com- 
plete inspiration the diaphragm descends to the 
level of the plica cardiaca and there can be no 
doubt that its action plays an important role 
in furthering the passage of food from the 
esophagus into the stomach. The theory that 
such food passage was on the basis of gravity 
alone has long since been discarded. This new 
approach to the anatomy of the cardia and 
physiology, together with the part played by 
the esophagophrenic ligament and the pinch- 
cock action of the two crura of the diaphragm 
has been described by Allison of Leeds, Eng- 
land, while the explanation of the milking 


action of the crurae has been propagated by 
Fulde. 
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CONCLUSION 


It must be admitted that we are still far 
from a complete understanding of the mecha- 
nism of the cardia. It seems certain that the 
kink in the esophagus at its entrance into the 
stomach which is under the control of the 
phreno-esophageal ligament plays a great part 
in this mechanism. It may well be possible 
in the future to perform this operation taking 
into consideration the importance of this 
mechanism. It will probably not be too difficult 
to work out a technic which will in some way 
imitate nature’s design. We need only to cite 
the well known fact that in a well performed 
Billroth No. 1 resection of the stomach with 
preservation of the duodenum, a new type of 
pyloric rhythmic mechanism soon becomes 
apparent which can be proven by x-ray 
observation. 

With our present technic we must expect a 
varying percentage of failures. It is evident 
from a careful perusal of the literature that 
fully 80 per cent of cases of achalasia can be 
cured by forceful mechanical dilatation. The 
ones who need surgery may be treated by the 
Heller, GroendahI or Wangensteen procedures, 
transthoracic or abdominal, according to the 
needs of the individual patient. The Heller pro- 
cedure offers the great advantage of keeping 
esophagus and cardia in situ. In other words, 
it does not interfere with the cardial mecha- 
nism which prevents regurgitation. It applies 
Rammstedt’s principle to the muscle of the 
cardia. This procedure may be suitable for the 
majority of cases, but meets difficulties with 
the group of cases which apparently are caused 
by atrophy of the esophageal wall above a well 
or overfunctioning cardia. Each case has to be 


treated according to its own merits and difli- 
culties; generalization is impossible. 
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OPERATIVE TECHNICS 


Pilonidal Sinus and Cyst” 


A COMPARATIVE EVALUATION OF VARIOUS SURGICAL METHODS 
IN 229 CONSECUTIVE CASES 


Martin J. HEAty, Jr., M.v., Diplomate, American Board of Surgery, 
AND Paut W. HorFert, M.D., Diplomate, American Board of Surgery, Yonkers, New York 


HE presenting symptoms, physical findings 

and the clinical course of the pilonidal cyst 
or sinus are familiar to all surgeons. However, 
there is still much disagreement over the proper 
method of treatment for any given case. It is 
only natural that the surgeon should select the 
method of treatment which, in his own hands, 
gives the best results. Still, the surgeon is 
usually not in a position to evaluate his own 
end results with equity or accuracy. It is 
understandable that the clinical judgment of 
the surgeon may be unduly influenced by his 
more recent experiences rather than by a care- 
ful and critical analysis of all end results ob- 
served over a long period of time. 

The surgical literature is replete with de- 
scriptions of varied methods of surgical man- 
agement, suggesting immediately that no one 
method may be completely satisfactory. Such a 
situation, however, is easily understandable 
when one appreciates the fact that the ‘sion, 
clinically, may vary from a small, insignificant 
dimple in the sacral region, to a large, granu- 
lomatous inflammatory area studded with 
numerous draining sinuses. One cannot expect 
a single surgical procedure to extirpate the 
whole gamut of clinical variations of the lesion 
adequately. It is the purpose of this paper to 
review briefly the general background of this 
lesion and then to analyze the end results in 
229 consecutive cases treated surgically at the 
same hospital over a twenty-seven-month 
period. 

It is generally agreed that pilonidal sinuses 
or cysts are a manifestation of abnormal 


embryologic development and are, therefore, 
congenital in origin. There is no general agree- 
ment, however, concerning the embryonic 
tissues involved in the faulty growth. Several 
early investigators'? suggested that coccygeal 
vestiges of the medullary tube gave rise to these 
cysts. A more recent proponent of this theory 
has been Gage* who has been able to demon- 
strate the presence of neural tissue in excised 
specimens. Several cases of meningitis develop- 
ing secondary to a connection between a 
pilonidal cyst and the neural canal have been 
reported** which lend considerable support to 
the theory of neurogenic origin. Lannelongue’ 
and, more recently, Fox* have elaborated the 
theory of ectodermal invagination. After an 
extensive study of human embryos, Fox con- 
cluded that pilonidal sinuses and cysts have 
their origin in ectodermal invaginations from 
the skin surface which occur during the third 
and fourth month of embryonic life. Further 
uncertainty was added to the situation when 
Kooistra,® after detailed study of human 
embryos, was able to find evidence to support 
both the neurogenic and ectodermal invagi- 
nation theories of origin, suggesting that the 
lesion may not always originate in a similar 
fashion. 

Pilonidal sinuses and cysts occur predomi- 
nantly in males, the ratio of the male to female 
incidence being about three or four to one." 
Although present from birth, the lesion mani- 
fests itself clinically usually near the end of the 
second decade or in the early part of the third 
decade of life. Hypertrichosis is a frequent 


* From the Surgical Service, U. S. Veterans Hospital, Bronx, N. Y. 
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concomitant finding. The lesion is rare in 
Negroes and Mongolians have been considered 
to be free from it."! 

Pathologically, pilonidal sinuses are lined by 
stratified squamous epithelium with slight 
cornification. The sinus usually extends in a 
cephalad direction from a small midline opening 
at or near the sacrococcygeal junction and may 
end blindly or in a cyst cavity. A tuft of hair 
may project from the sinus opening. Infection 
of the sinus or cyst may occur because of its 
depth and proximity to the anus, following 
which additional sinuses, lined by chronic 
granulation tissue and opening lateral to the 
midline, may develop because of the burrowing 
nature of the infection. Pilonidal cyst cavities 
are lined by stratified cuboidal epithelium and 
may contain hair and epithelial debris. Cysts 
usually are associated with one or more sinus 
openings. Occasionally, however, there is no 
visible opening or merely a depression in the 
overlying skin. Following infection the epi- 
thelial linings of the cysts and sinuses may be 
partially or totally destroyed. 

Clinically, the lesion is usually asymptomatic 
until it becomes infected. The symptoms of 
acute suppuration are similar to those of acute 
abscess formation elsewhere. A subacutely or 
chronically infected cyst or sinus may be 
associated with local discomfort and tender- 
ness, usually together with a discharge which 
may vary from a minimal mucoid drainage to 
a profuse amount of foul smelling purulent 
fluid. The relatively high incidence of signifi- 
cant trauma preceding the onset of symptoms 
has been reported in several papers based on 
war time experience. !?:!4 


TREATMENT 


Antibiotics, moist heat and other local 
measures are helpful in the stage of acute 
inflammation but cannot be considered as 
definitive treatment. Injection of sclerosing 
agents such as Carnoy’s solution or sodium 
morrhuate may be of benefit in certain cases 
but results are not predictable and in most 
hands have not given adequate results. Radi- 
ation therapy has been reported":"* as a useful 
measure in the treatment of recurrent lesions. 
It is generally agreed that complete surgical 
removal is the method of choice in the manage- 
ment of the pilonidal cyst or sinus in the 
non-acute stage. 

Wide excision of all obvious tracts can be 
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accomplished without difficulty. However, be- 
cause of the anatomic location of the resulting 
wound and the difficulties experienced in ob- 
taining primary union, many surgeons have 
preferred to pack these wounds open allowing 
healing to occur by granulation and secondary 


Fic. 1. Open method. Appearance of the wound 
after excision and before packing. The sacral 
fascia is exposed. Cross sectional view shows 
beveling toward center of wound to eliminate 
overhanging edges. 


union. Primary closure is preferred by many 
surgeons because of lessened morbidity and 
rapid wound healing. Still other surgeons be- 
lieve that primary closure may not always be 
feasible or that infection, wound breakdown 
and “‘recurrences”’ may follow its too frequent 
use. The compromise procedure of partial 
closure, as described by Mac Fee," has been 
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utilized with increasing frequency since it 
achieves, in many cases, the desirable features 
of primary closure without the unduly pro- 
longed healing period required by the open 
packing method. 


SURGICAL TECHNIC 


In the present series all three methods of 
treatment have been used. The first method of 


excision with open packing is illustrated in 
Figure 1. Usually an elliptic incision is used to 
circumscribe the sinus(es) and an area of 
surrounding fat, beveling the incision toward 
the midline, exposing the sacral fascia. The 
entire wound is packed open and allowed to 
granulate from the bottom. Such wounds are 
rarely healed at the time the patient is dis- 


charged from the hospital and must be dressed 
for many weeks until healing has become 
complete. 

The method of primary closure that was used 
in this series was that described by Holman" 
wherein the fascia overlying each gluteus 
maximus muscle together with a thin layer of 
muscle is mobilized sufficiently to allow the 
approximation of these musculofascial flaps in 


Fic. 2. Primary closure. After excision of ellipse of 
skin. (A) a block excision is made down to the sacral 
fascia (B) which is incised at X. Fascia overlying 
gluteus maximus is mobilized (C), into flaps (Y and 
Y') for approximation in the midline (D) using 
interrupted chromic catgut sutures. Closure is com- 
pleted with a continuous subcuticular wire suture 
(E). Cross sectional view (F) shows obliteration of 
dead space after completed closure. 


the midline without undue tension. (Fig. 2.) 
Interrupted chromic catgut sutures, four to 
eight in number, are employed in this approxi- 
mation. The sacrococcygeal fascia is included 
in each suture to obliterate dead space. The 
skin is reapproximated with a subcuticular non- 
absorbable suture which is removed in about 
eight days. About 2 cm. of the cephalad portion 
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of the wound are left open for drainage. During 
the operative procedure hemostasis is secured 
by pressure with hot compresses. No ligatures 
are used, if possible. Postoperatively, the pa- 
tient is kept in bed on his abdomen or side for 
about ten days and is kept on a constipating 
regimen with a liquid diet and paregoric during 
this entire period. The use of antibiotics as an 
adjunct pre- and postoperatively has not been 


A 


published, the steps are outlined here in some 
detail. (Figs. 4 and 5.) A minimum of skin is 
excised, taking only enough to insure adequate 
removal of the sinus tract(s). The skin flaps 
are then undercut at a 45 degree angle down 
to the sacral fascia to allow accurate oblitera- 
tion of the dead space. Unless this undercutting 
is accomplished, fatty tissue bunches up and 
prevents approximation of the skin edges to 


Ul ly 


Fic. 3. Partial closure (Mac Fee method). After outlining a suitable ellipse of skin block excision is accomplished by 
partial, outward undercutting of the skin flaps (stippled area, A). Interrupted silk sutures are now placed as shown 
in B and tied (C) leaving a narrow strip of exposed fascia to heal in by granulation. Using the sutures already 
placed and tied, a gauze packing is held in place to afford pressure at the wound edges (D). 


constant in this series of cases, but is 
recommended. 

The partial closure method as described by 
Mac Fee is illustrated in Figure 3. An ellipse of 
skin is outlined and block excision is performed, 
beveling the incision outward to allow for 
approximation of the skin edges directly to the 
presacral fascia. This technic is particularly 
advantageous when, for technical considera- 
tions, the obliteration of dead space is other- 
wise unfeasible. 

A modification of the Mac Fee method was 
devised by one of the authors (M. J. H.) in 
1941 and has been successfully used since in 
over 200 cases, including those reported in this 
paper. It is believed that the method allows for 
more accurate obliteration of the dead space 
and maintenance of apposition of the skin 
edges against the sacral fascia until healing is 
complete. Since it has not been previously 


the sacral fascia without tension. Sturmdorf 
sutures of No. oo black silk are placed at inter- 
vals around the wound selecting a place in the 
sacral fascia where the skin can be approxi- 
mated without tension. In most cases this is in 
the midline so that no fascia need remain ex- 
posed. Hemostasis is accomplished with warm 
compresses, ligatures being necessary only 
rarely. All sutures are placed and drawn up 
before tying which is done over short lengths 
of soft rubber tubing to prevent the sutures 
from cutting through the skin. Pressure dress- 
ings are applied and the patient maintained on 
a constipating regimen for six to eight days at 
which time the dressing is changed and the 
sutures are removed. This method has the 
advantage of restoring the internatal cleft 
which is obliterated whenever primary closure 
is performed after removal of a sizeable ellipse 
of skin. This method may be adapted to 
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irregular or complex wounds necessitated by 
removal of eccentrically placed sinus tracts. 
PRESENT STUDY 


The results of the surgical therapy of pilo- 
nidal cysts and sinuses have been analyzed in 


management. There were only two female pa- 
tients in this entire group. This, however, is not 
unusual in a hospital in which the population 
is predominantly male. Eighty-two per cent 
of the patients were between twenty and 
twenty-nine years of age. The average duration 
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Fic. 4. Partial closure (author’s method). After retraction of the buttocks with adhesive (A), a narrow ellipse of skin 
is outlined and flaps undercut at a 45 degree angle down to the sacral fascia (B). Block excision is accomplished at 
the level of the sacral fascia (C). Closure is accomplished by a series of closely spaced Sturmdorf sutures of No. oo 
black silk (D) except for the upper and lower angles which are interrupted, end-on-mattress sutures, which include 
a bite of the sacral fascia. Close-up view (E) shows details of the Sturmdorf suture which is begun about 2 cm. 
away from the wound edge, then picks up a bite of the sacral fascia, then the skin edge. A loop is then formed by 
reversing these steps. Semi-diagrammatic cross sectional view (F) shows how the loop thus formed will accurately 
maintain the skin edges in approximation with the sacral fascia. When the suture is tied, as shown, over a piece of 


rubber tubing, the dead space in the wound is obliterated. 


229 consecutive cases seen at the Veterans 
Administration Hospital, Bronx, New York, 
between August 1, 1946, and October 31, 1948. 
This series represents all the cases of pilonidal 
sinus or cyst which were surgically treated in 
this hospital during this twenty-seven-month 
period. It is believed that the number of cases 
herein analyzed is sufficiently large to allow the 
presentation of significant data concerning the 
relative efficacy of different forms of surgical 
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of symptoms preoperatively was 11.7 months. 
The symptoms usually consisted of intermittent 
or continuous drainage from the lesion, with or 
without pain or discomfort. Occasionally, pain 
was the only symptom noted. 

Of the total number of cases 194 have been 
followed postoperatively from twelve months 
to five years. Thus 85 per cent of the cases have 
been evaluated as to results of treatment at 
least one year following surgery. Eighteen, or 
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8 per cent, of the cases could only be followed 
for short periods of time postoperatively, 
usually six to nine months. Seventeen, or 7 per 
cent, of the cases have been lost to follow-up. 
The patients that have no follow-up or have 
been followed for less than one year post- 


ing. In a few instances, however, after repeated 
efforts to have the patient visit the Follow-up 
Clinic failed, we resorted to questionnaires. In 
the following analysis of results of therapy only 
the 212 patients on whom follow-up data are 
available are considered. (Table 1.) 


Fic. 5. Partial closure (author’s method continued). By pulling upon the sutures the skin edges are drawn snugly 
down to the fascia. Each suture is then individually tied over a short length of soft rubber tubing to avoid cutting 
through the skin (G). The appearance of the closed wound is shown in H; note the narrow strip of exposed fascia. 
It is usually possible to obliterate this strip completely by bringing the skin edges directly to the midline. The 
method is adaptable to complex lesions, where laterally situated sinus tracts preclude the excision of a simple 
ellipse. In the lesion shown (Inset 1) the skin flaps can be brought to the sacral fascia with almost complete 
obliteration of the dead space. The components of the final dressing are shown in J. Additional strips of adhesive 
are applied to afford even compression and to exclude the wound from the anus. 


operatively represent, for the most part, pa- 
tients who have moved to distant cities or who 
have changed their address locally and could 
not be contacted for re-examination. Of the 
212 patients, or 93 per cent of the entire series, 


TABLE I 
FOLLOW-UP DATA 


Cases Per cent 


Lost to follow-up 
Followed less than 1 yr.... 
Followed more than 1 yr... 
Total followed 


85 


Personal examination 
Questionnaire 


Average follow-up: 34 mo. 


on whom follow-up data are available, the 
great majority were seen personally by the 
authors and the follow-up information was ob- 
tained by physical examination and question- 
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A total of 245 operative procedures were 
carried out on the 212 patients analyzed. 
Table 11 indicates the number and relative fre- 
quency of each type of operative procedure. 


TABLE 
DISTRIBUTION OF THE 245 OPERATIVE PROCEDURES 
PERFORMED UPON PATIENTS WITH FOLLOW-UP DATA 


No. of 


Type of Operative Procedure Come 


Primary closure 

Partial closure (Mac Fee method)... . 
Partial closure (author’s method)... . 
Excision with open packing 

Incision and drainage 
Marsupialization 

Skin graft to granulating wound 


89 


End results were rated under three categories: 
(1) anatomic; (2) functional and (3) economic. 
In each category the patient was given a 
graded rating from one to four, as follows: 
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Anatomic: 
1. Recurrence obvious or further surgery 
became necessary. 
2. Intermittent drainage or wound break- 
down but condition better than pre- 


If a patient received a rating of four in each 
category, the result was classified as excellent. 
If no rating was less than three, the result was 
considered good. A result was considered fair 
if no rating was less than two. If any rating 


operatively. was one, the result was classified as poor. 
TABLE Il 
END RESULTS OF OPERATIVE PROCEDURES 
Operative Procedure Result 

Poor. 12 13 
89 100 

Partial closure (Mac Fee Excellent.......... 
rae 2 5 
Poor. . 6 18 

Partial closure (author’s method)....................0....-.-020--. Excellent.......... 20 65 } 87 
I 5 
Poor. 3 8 
100 

Excision with open packing.....................00ccecceccceceeee Excellent 26 55 \s 

13 28f°3 
Poor. 8 17 
Total. . 47 100 


3. Slight or occasional drainage at infre- 
quent intervals. 

4. Wound healed, no drainage. 

Functional: 

1. Recurrent pain; same or worse than 
preoperatively. 

2. Pain or other symptoms, but condition 
improved over preoperative status. 

3. Slight or mild pain or tenderness, but 
not incapacitating. Patient satisfied 
with result. 

4. No symptoms. 


Economic: 
1. Disabled totally for long periods of 
time. 
2. Much time loss from work because of 
lesion. 


3. Occasional loss of time from work. 
4. No time loss occasioned by lesion. 
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END RESULTS 


Table 111 summarizes the results obtained in 
the four major categories of definitive oper- 
ations performed. The percentage of cases 
showing good or excellent results varies from 
77 per cent in the cases with partial closure by 
Mac Fee’s method to 87 per cent in the cases 
of partial closure employing the author’s 
method. These figures are not statistically 


TABLE Iv 
AVERAGE POSTOPERATIVE HOSPITALIZATION 
FOR VARIOUS OPERATIVE PROCEDURES 
Average Duration 
of Postoperative 


Operative Procedure Hospitalization 
(days) 
14.2 
Partial closure (Mac Fee method)....... 18.8 
Partial closure (author’s method)........ 24.2 
Excision with open packing............. 25.6 
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TABLE V 
CONDITION OF WOUND AT TIME OF DISCHARGE FROM HOSPITAL 
FOLLOWING VARIOUS OPERATIVE PROCEDURES 


| 


Operative Procedure Condition of Wound No. of pry msg 
at Time of Discharge Cases in Group 


| 
| 


Partial closure (Mac Fee method)....................... 


Partial closure (author’s 


Excision with open 


TABLE VI 
TYPES OF LESION PRESENT PRIOR TO SURGERY 


Percentage 
of Cases 
in Group 


, Type of Lesion Prior to No. of 
Operative Procedure (See Text) 


Complex, clean............... 24 25.5 
Simple, contaminated......... 4 5.0 
Complex, contaminated....... 38 43 


89 100 
Partial closure (Mac Fee method)....................... Simple, clean................ 2 7 
Complex, clean............... 10 33 
Simple, contaminated......... o o 
Complex, contaminated....... 19 60 
Partial closure (author’s 7 21 
Simple, contaminated......... 3 11 
Complex, contaminated....... 12 43 


Complex, clean............... 13 28 
Simple, contaminated......... 2 4 
Complex, contaminated....... 23 49 


| 
04 
Open granulating wound...... 5 6 
| Healed or almost healed.......| 18 57 
he ; Open granulating wound...... 13 43 
100 
| Healed or almost healed.......) 21 71 we 
e: Open granulating wound...... 10 29 
| Healed or almost healed.......) 11 23 
a Open granulating wound...... 36 | 77 
448 
31 100 
3 
3 6 
RE 47 100 
585 
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significantly different from the incidence of 
good or excellent results observed after primary 
closure (81 per cent) or after excision with open 
packing (83 per cent). It is interesting to note 
that of the forty incisions and drainages per- 
formed, seventeen, or 43 per cent, required no 


conditions of the wound at the time of dis- 
charge were tabulated, as indicated in Table v. 
Thus 94 per cent of the cases of primary closure 
were completely or almost completely healed 
at the time the patient left the hospital. On 
the other hand 77 per cent of the cases of open 


TABLE VII 
RELATIONSHIP BETWEEN THE TYPE OF LESION PRIOR TO SURGERY 
AND THE RESULTS OF SURGERY 


Type of Lesion Prior to Surgery 


Complex, clean 


Complex, contaminated 


| 
| | Percentage 
Result of Surgery | No. of Cases | of Cases 
| | in Group 
| | 
= | 
een | 68 8 
Good. | 16f °4 
1 2 
Poor 5 | 14 
| 
Total...........| 37 (16% of all cases) | 100 
Excellent... ... 
2 3 
3 5 
Total...........| 60 (26% of all cases) 100 
Excellent.......... 6 pod 
Good............. 2 23/9 
o o 
Poor. I 10 
Total... 0656. 9 (4% of all cases) 100 
Excellent. .... 55 33} 
31 30f °3 
errr 6 5 
Poor. 12 12 
Total 104 (45% of all cases) | 100 


subsequent therapy indicating a satisfactory 
initial result. 

Besides the end results of therapy, the dura- 
tion of postoperative hospitalization is of 
interest, especially in civilian practice. The 
length of postoperative hospital stay was 
analyzed in these patients; the results are tabu- 
lated in Table 1v. The shortest average post- 
operative stay was 14.2 days in the primary 
closure cases, as compared to the longest 
average stay of 25.6 days for those treated by 
excision and open packing. 

It is obvious that the duration of postopera- 
tive hospitalization does not give an accurate 
picture of the patient’s condition at the time 
of discharge from the hospital. Therefore, the 
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packing had an open granulating wound at the 
time of discharge from the hospital. 

An important factor that must be con- 
sidered in any analysis of therapeutic results 
is the type of selection of cases that was carried 
on for each therapeutic procedure employed. 
In order to determine whether there was any 
fortuitous or intentional selection of the type 
of therapy to be used, an analysis was made of 
the type of lesion that was present in each case 
prior to surgery. Lesions were classified as 
simple if they had a single midline sinus open- 
ing, and complex if there were multiple or 
eccentric sinus openings. The lesions were 
further classified as clean or contaminated de- 
pending upon whether or not purulent material 
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could be expressed from the sinus openings. 
Table vi summarizes the results of this analysis. 
It is apparent that in each group of cases there 
was no great difference in the relative incidence 
of simple clean, simple contaminated, complex 
clean and complex contaminated cases. Con- 
trary to our initial impression almost half of 
the cases that were subjected to primary 
closure were grossly contaminated. 

The data were further analyzed to determine 
whether or not the type of lesion existing prior 
to surgery significantly influenced the end 
result regardless of the type of surgical therapy 
employed. (Table vu.) Almost half of the cases 
(45 per cent) were classified as complex con- 
taminated prior to surgery, with 26 per cent 
of all the cases in the complex clean category. 
Simple clean cases constituted 16 per cent and 
simple contaminated cases 4 per cent of all the 
cases. The incidence of excellent and good re- 
sults regardless of the type of surgical therapy 
employed was highest in the complex clean 
group (92 per cent) and lowest in the complex 
contaminated group (83 per cent). Ninety per 
cent of the simple contaminated cases had an 
excellent or good result, and in 84 per cent of 
the simple clean cases the results were con- 
sidered good or excellent. Similar analyses of 
the initial lesion and final result were made for 
each specific type of surgical therapy. From 
these studies it became apparent that the 
initial lesion bears no significant relationship 
to the end result of surgical therapy except, in 
the cases of primary and partial closure, where 
the complex clean cases showed end results that 
were slightly, although significantly better than 
the other categories. It is not clear, from this 
analysis, why the best results were not ob- 
tained in the simple clean cases, which would 
seem to have the most favorable prognosis. 
As a corollary to this it would appear that even 
though the original lesion may be quite exten- 
sive, the ultimate outcome may be expected 
to be as favorable as that obtained in a smaller 
lesion, providing surgery is adequate. 


COMMENT AND SUMMARY 


Two hundred twenty-nine consecutive cases 
of pilonidal sinus or cyst, treated surgically at 
one hospital, were analyzed on a basis of long 
term follow-up studies. End results were graded 
on an anatomic, functional and economic basis. 
Good or excellent results were observed with 
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nearly equal frequency with each of the three 
methods studied, viz., excision with primary 
closure, 81 per cent; excision with partial 
closure, 82 per cent; and excision with open 
packing, 83 per cent. The postoperative stay in 
the hospital was shortest in the primary closure 
group, 14.2 days; and longest in the group 
treated by open packing, 25.6 days. Moreover, 
nearly all patients with primary closure left the 
hospital with wounds healed or nearly healed, 
whereas 77 per cent treated by open packing 
left with an open, granulating wound. Patients 
treated with partial closure showed inter- 
mediate results. There was no demonstrable, 
preliminary selection of cases for primary 
closure, nearly half of the cases having been 
grossly contaminated. 

A modified operative technic for partial 
closure is described in detail. The authors sug- 
gest that excision with primary closure be used 
whenever anatomically feasible, especially with 
small, simple and clean midline cysts or sinuses. 
The partial closure technic is recommended for 
all other cases rather than open packing since 
the morbidity is less and the end results are 
equally satisfactory. 
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HypoPpARATHYROIDISM occasionally occurs as a postoperative complica- 
tion of thyroidectomy. Providing not all.four of the parathyroids have been 
accidentally removed, the transient tetany, which usually becomes manifest 
about the third postoperative day, can be controlled by calcium, vitamin D, 
parathormone, etc. Temporarily the blood shows a marked fall in calcium 
and phosphorus, but blood chemistry and clinical signs are all restored to 
normal as soon as the remaining parathyroid glands resume their normal 
function. If, unfortunately, all four glands were removed, one can attempt 
implantation of a parathyroid as recommended by Manfredi. (Richard A, 
Leonardo, M.D.) 
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SURGICAL REVIEW 


Intracolonic Resection of Non-reducible 
Intussusception 


K. K. NyGAArb, M.p., White Plains, New York 


From the Surgical Department, White Plains Hospital, 
White Plains, N. Y. Read at the meeting of The Surgeons 
Travel Club at Philadelphia, May 16, 1952. 


| id may not be in the best medical tradition to 
graduate the physician’s personal reaction 
in relation to the gravity of the disease of his 
patient. Nevertheless it may be permissible to 
confess to a certain degree of anxiety when 
confronted with a patient with intussusception. 
This uneasiness derives from a realization of 
the inherent dramatic nature of the disease 
which in it carries significant imponderables. 
These latter factors are reduced in significance 
when the patient comes under early and ade- 
quate treatment. The therapeutic results, be 
it on a Surgical or non-surgical basis, may then 
be as gratifying and convincing as will ever 
be granted the physician in the entire course 
of his career. When the ideal state of affairs 
does not exist, one may witness the rapid un- 
folding of one of the really grave abdominal 
emergencies and one which may tax to the limit 
the ingenuity and not less the luck of the most 
experienced surgeon. 

The present paper aims at a discussion of 
operative procedures in non-reducible intus- 
susception in adults and with particular 
attention to an operative approach successfully 
employed by us. Before proceeding with this 
purely surgical consideration, however, it 
seems only proper to state that any significant 
contribution to the problem of successful 
handling of intussusception seems not essen- 
tially a question of improvements in surgical 
technic. Recorded results will bear this out. In 
the statistical survey of Ladd and Gross’ 
dealing with intussusception of children, of 
110 patients operated upon within the first 
twenty-four hours, there was no mortality. If 
operation was delayed to between twenty-four 
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and thirty-six hours, or between thirty-six and 
forty-eight hours, the operative mortality in- 
creased from zero to 23 per cent and to 33 per 
cent, respectively. In case an intestinal resec- 
tion had to be resorted to in a child under one 
year of age the mortality rate skyrocketed to 
as high a figure as we see in any type of surgical 
intervention, namely 75 per cent. In a com- 
parable series of 200 cases of irreducible intus- 
susception, compiled by McLaughlin,? a mor- 
tality rate of 69 per cent was noted. 

These figures make two facts clear. Intus- 
susception is a serious condition. It is a disease 
in which time is to be counted not in days but 
in hours. It thus takes its place among the real 
abdominal emergencies, comparable to the 
acute perforation of a peptic ulcer. In contrast 
to the acute perforation, however, an intus- 
susception is not characterized by sudden onset 
of abdominal pain from which point the patient 
is getting continually and increasingly sicker. 
The intermittent pain in intussusception with 
the apparent well-being in between pains, and 
the surprisingly normal appearance of the pa- 
tient to begin with, may mislead the parents 
or the physician. An early diagnosis may there- 
fore be difficult, to say the least. It is with no 
small degree of professional envy and admira- 
tion that we note the early Australian statistics 
of Clubbe (1909)* in which the child arrived 
under treatment at an average interval of 
seventeen hours. The comparable figure was 
thirty hours in the series of Ladd and Gross, a 
series which also in this respect appears as 
probably the most favorable one among Ameri- 
can surveys. As has been frequently pointed 
out by these authors, here lies a real challenge 
and one which can be met only along broad 
educational lines. We must learn to diagnose 
the condition of intussusception at a much 
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earlier point in the disease. In this unex- 
pectedly, we might be assisted by a renewed 
interest in the non-surgical treatment of intus- 
susception by hydrostatic pressure reduction. 

Reports on medical treatment of intussus- 
ception are now forthcoming also in this coun- 
try.‘ Time only will tell whether or not this is 
actually going to mean that the problem will 
be taken out of the hands of the surgeon to a 
higher degree than has hitherto been the case 
here. One can almost postulate that if and 
when this trend gains momentum it may come 
mainly through a change in the attitude of the 
general practitioner. The accepted teaching 
here, up to now, has been immediate surgical 
intervention in case of intussusception. Well 
realizing this, the pediatrician and even more 
so the general practitioner may grope for a 
more clear-cut diagnosis before the parents are 
advised hospital admission with subsequent 
operation. However, this diagnostic certainty 
may not be forthcoming soon enough. Valuable 
time may be lost. From a purely psychologic 
point of view it is conceivable that the situation 
may be a different one if a second alternative 
justifiably could be presented to the parents. 
Earlier admissions, on the basis of mere sus- 
picion, might conceivably result if our pedia- 
tricians and internists, together with the 
roentgenologists on non-surgical basis, succeed 
in offering results comparable to those sur- 
gically treated during the early stages of the 
disease. 

Irrespective of this noticeable trend there 
will always, unfortunately, remain a group in 
which reduction of the intussusception is not 
successful or possible, whether or not the at- 
tempts at reduction have been by hydrostatic 
pressure or by abdominal operation. This group 
of non-reducible intussusceptions is a relatively 
small group but one filled with grave dangers. 
From a compiled statistical survey (Clubbe®) 
it is estimated to represent about 12.4 per cent 
of all intussusceptions. This last figure is 
mainly based on figures available for intus- 
susception in children. This is readily under- 
stood. No comparable figures are available for 
intussusception in the adult for the main reason 
that intussusception is a disease mainly of 
infancy and early childhood, with 80 to go per 
cent occurring in children under two years of 
age. 

It is our strong impression that there is a 
good deal of difference between intussusception 


590 


in the child as compared to that of the adult. I 
am not particularly thinking of the difference in 
etiology. In the child demonstrable organic 
lesions leading to intussusception can be con- 
sidered the exception and present in only 5 per 
cent, whereas in the adult the presence of 
organic lesions with intussusception is con- 
sidered the rule. There seems also to be a differ- 
ence in the whole clinical picture as well as 
the entire course of the disease before as well as 
after surgical intervention. We believe that 
the adult can tolerate an intussusception to a 
higher degree than can the organism of the 
infant. It seems likewise that the adult organ- 
ism can withstand the operative intervention in 
a different and better way. Suffice it here to 
recall the afore-quoted figure of 75 per cent mor- 
tality after surgery in children under one year 
of age in whom intestinal resection was found 
to be necessary. This is in sharp contrast to 
the impression to be gained from admittedly 
only small series of cases in adults in an encour- 
aging number of cases (mortality of 25 per 

The difference seems significant. The defense 
mechanism of the infant organism toward 
intestinal obstruction, to peritoneal inflamma- 
tion, to surgical trauma, is much less securely 
developed in its various facets than is the case 
later in life. 

From a didactic point of view, therefore, it 
would seem important to consider the surgical 
treatment of intussusception in infancy and in 
the adult as representing two different entities. 
It ought to give rise to no misconceptions when 
in the present outline results of the treatment 
of this disease in infancy has been given empha- 
sis. By so doing, the statistical difference be- 
tween the two groups is brought into relief. 
Also in this way will it be possible in the subse- 
quent outline to trace the historical develop- 
ment in the surgical treatment of intussuscep- 
tion. From this development it will appear that 
one of the reasons for a high percentage of 
surgical failures may be found in the unaware- 
ness of the fact that what is surgically possible 
and successful in treating intussusception of 
the adult may fail miserably in the infant. 

In considering operative treatment of intus- 
susception it is of consequence to recall a few 
simple points. When invagination of one bowel 
segment into another one occurs, a certain 
train of events is set in motion: The normal 
passage of intestinal content is interfered with. 
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We have an intestinal obstruction which, as 
the case may prove to be, represents an acute 
obstruction, or a chronic one, a complete or 
partial one, a permanent or intermittent one. 
Secondly, as the mesentery with its main blood 
vessels likewise are drawn in with the in- 
vaginated segment, an abnormal blood circula- 
tion ensues. This involves the invaginated 
bowel mainly, while less so the enveloping 
parts of the bowel. These vascular abnormali- 
ties may range from the mildest venous en- 
gorgement to complete cessation of venous and 
arterial circulation with profound and rapidly 
developing nutritive changes of the corre- 
sponding bowel. If therapeutic measures are 
undertaken at a sufficiently early stage, these 
nutritive changes may prove regressive. No 
better proof of this regression can be found than 
by recalling the 110 cases of Ladd and Gross,' 
in which the patients were operated upon 
within twenty-four hours and all recovered 
after simple operative manual reduction of the 
intussusception. Reduction of the invaginated 
bowel segment re-establishes normal patency 
of the intestinal tract and simultaneously lays 
the basis for gradual resumption of normal 
circulation of blood to and in the involved 
segment. It is only in rare cases when after 
reduction of the invaginated segment the 
degenerative changes of the bowel wall are 
found to be such as to necessitate further 
surgical procedures. The situation will be 
different where manual reduction proves un- 
successful. We are then dealing with a non- 
reducible intussusception. As will be recalled, 
irreducible intussusception has been noted in 
about 12 per cent of all cases. It is somewhat 
more prevalent in the purely enteric type, less 
so in the ileocecal or ileocecocolic type and 
least so in the purely colocolic type. 

Irrespective of the type encountered, our 
surgical aims remain the same. These aims can 
be enumerated as follows: (1) removal of 
devitalized or gangrenous gut; (2) full re- 
establishment of intestinal continuity; (3) 
re-establishment of satisfactory blood supply 
to the intestinal tract; (4) re-establishment of 
normal, physiologic intestinal function. 

It will be evident that these aims or require- 
ments are the same as those which could be 
enumerated for any type of non-incarcerated 
intussusception, except of course, the problem 
of the devitalized segment of bowel. 

In an outline of the surgical approach to 
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non-reducible intussusception it will soon be 
apparent that the problem has centered on the 
first requirement, namely, how to deal with 
the gangrenous bowel. The ease or difficulty 
with which the other vital requirements may 
be satisfied is to no small degree decided by 
the procedure one chooses for this first impor- 
tant step. It must further be recalled that this is 
a decision thrust upon the surgeon at a point in 
the operation when in an often gravely sick 
patient valuable time regrettably may have 
been lost in trying to obtain a reduction which 
actually proves impossible. Furthermore, the 
decision is to be made at a time when no definite 
knowledge is available as to the general condi- 
tion and nutrition of the incarcerated segment, 
which, it must be recalled, is hidden within the 
ensheathing layers of another bowel segment. 
Manual palpation of the intestinal mass will 
likewise prove unsatisfactory in most of the 
cases in view of the great tension built up 
within the mass and resulting from intestinal 
edema and the coiling up of intestinal loops. 
Thus it will be readily understood that only 
in an occasional case will it be possible, at this 
stage of the operation, to obtain a dependable 
idea concerning the presence or absence of 
intestinal tumors as being responsible for the 
intussusception, much less whether the even- 
tual growth may represent a benign or malig- 
nant tumor. Only in an occasional case, there- 
fore, will there be a good case for so-called 
radical cancer surgery. In the regular case the 
problem reduces itself to the urgent one of 
correction of the intestinal obstruction in the 
presence of an irreducible, probably gangrenous 
and not visualized bowel segment in a fre- 
quently very sick patient. 

In the purely enteric type of small intestinal 
intussusception there is general agreement that 
there is one thing to do, namely, removal of the 
incarcerated bowel segment together with the 
ensheathing segment and subsequent re-estab- 
lishment of intestinal continuity according to 
generally accepted principles (side-to-side, end- 
to-end or end-to-side procedures). The general 
status of the patient at the time of operation 
will decide whether the procedure will have 
to be carried out as a Mikulicz type of ex- 
teriorization procedure in several stages or 
whether it is advisable and possible to do an 
intestinal resection as a primary intra-ab- 
dominal procedure. 

As for the numerically much larger group 
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comprising the ileocolic and colocolic types 
(75 to 80 per cent and 10 to 15 per cent, 
respectively, of all intussusceptions), a variety 
of surgical procedures have been employed. In 
this connection it would not seem correct to 
entertain the common notion that the great 
number of available procedures prove the lack 
of the ideal one. Rather should it be recalled 
that although intussusception is not a rare 
disease, neither is it a common one, and of the 
total number again only one-tenth or so would 
be irreducible. It stands to reason, therefore, 
that it would fall to the lot of only the few to 
see more than a handful of these cases. As a case 
in point may be mentioned a report from 
Wangensteen’s Clinic in which Dennis” de- 
scribes a series of eight cases in children with 
irreducible intussusception observed between 
1940 and 1947. Reference to this work should 
be made because of the encouraging and most 
excellent result, namely, recovery in all of the 
eight cases in which intestinal resection with 
primary closed intestinal anastomosis had been 
performed. In this connection, however, the 
mention of the report is made mainly to indi- 
cate the relatively small number of cases seen 
even in institutions where special emphasis 
has been placed on abdominal surgery. Thus 
the relative scarcity of cases does not permit 
the testing out of the merits of various surgical 
procedures in a statistically significant manner. 
It is in this light, I believe, we ought to view the 
subsequent outline of procedures employed in 
irreducible intussusception. Several of these 
procedures I believe, as I know was true in my 
own cases, were born under the stress of what 
appeared to be quite desperate conditions out 
of which one could hope to be extricated only 
by the grace of lucky improvisations. By the 
same token, most of us will remain content in 
the role of the proverbial “‘occasional” oper- 
ator, well knowing that each case has to be 
treated on its own merits. The following 
procedures or a combination of them have been 
. Jejunostomy, Ileostomy, Colostomy. An 
initial procedure of this type may occasionally 
be forced upon one in a desperately grave 
situation with the hope of possibly saving the 
day by deflation of the intestinal tract proximal 
to the point of obstruction. If successful, this 
will subsequently be followed by one or the 
other of the procedures to be enumerated. 
2. Enterocolostomy. A short-circuiting pro- 
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cedure of this kind may be chosen as (1) a first 
stage procedure of deflation, later to be followed 
by secondary removal of the incarcerated 
bowel. The procedure has also successfully 
been employed as (2) a complete procedure in 
itself, leaving the incarcerated gangrenous 
segment to slough off eventually and pass on 
down the intestinal tract trusting that the 
constricting area at the neck of the intussus- 
ception by that time will be sufficiently sur- 
rounded by inflammatory reactions to prevent 
leakage.''- It will be apparent that this 
procedure, often referred to as the Rutherford 
procedure, does not completely satisfy the 
foregoing requirements of an optimal surgical 
technic as no attempt is made to correct the 
vascular abnormality. It is an attempt at 
intentionally simulating nature’s own process 
in curing irreducible intussusception." 

3. Exteriorization Procedures. It is clearly 
demonstrated that the basic principles of 
exteriorization as laid down by Mikulicz, Paul 
and Hartmann in the management of neo- 
plastic disease of the intestinal tract can be 
directly applied to the surgical treatment of 
irreducible intussusception. The prerequisite in 
both categories would be a sufficiently mobile 
bowel. Where applicable the immediate ad- 
vantages of the procedure are obvious. The 
maneuver is not time-consuming. The in- 
volved bowel segment can be expeditiously 
lifted outside the abdominal cavity and thus 
one avoids threatening peritoneal infection. 
Within a reasonable number of hours the ab- 
dominal distention and the intestinal obstruc- 
tion can be brought under control by securing 
an outlet for gas and intestinal content through 
an opening in the proximal limb. Two draw- 
backs will likewise be obvious. Sufficient mobil- 
ity of involved bowel segment is rarely present. 
In fact, in extensive irreducible intussusception 
one will invariably find that the simultaneous 
invagination of a good part of the now edema- 
tous mesentery will actually force the involved 
bowel backward against the posterior peritoneal 
wall and fix it there. From this position ad- 
mittedly it can be freed and lifted up by addi- 
tional dissection, for instance, transection of 
the posterior peritoneum along the outer aspect 
of ascending or descending colon or transection 
of the gastrocolic ligament. The most serious 
disadvantage inherent in this procedure, how- 
ever, is apparent in infants and results from 
the extensive loss of enteric fluid through the 
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double-barreled enterostomy with immediate 
and serious aggravation of the already upset 
electrolyte balance and nutritional status of 
the patient. 

This serious disadvantage seems to a certain 
and probably essential extent counteracted by 
a procedure proposed by Dean Lewis and suc 
cessfully employed by Woodhall" in two in- 
fants. The technic is essentially the same as 
employed by Bier et al. as a modification of the 
Mikulicz procedure and mainly consists of 
introducing an anastomosis between the two 
barrels of the exteriorized bowel at a point 8 to 
12 cm. from the exteriorized ends which are 
temporarily closed with clamps. By inter- 
mittent opening of the clamp on the small 
intestinal barrel abdominal distention can be 
immediately counteracted. Closure of the 
enteric openings was carried out in one case 
after ten days and in the second case seventeen 
days after the original procedure. 

4. Intestinal Resection. This has more or 
less been considered the procedure of choice 
wherever possible in irreducible intussusception 
and this in spite of an appallingly high mortal- 
ity. In the series of 327 cases of intussusception 
reported by Ladd and Gross in 1934,' “thirty 
resections were done; in 16 there was an ileo- 
colostomy with one recovery, and in 14 there 
was a double enterostomy (Mikulicz’ pro- 
cedure) with one recovery.” It may seem unfair 
at this point to mention the series of Dennis” 
in 1947, with eight intestinal resections in which 
all recovered. It must be obvious that some- 
thing principally different has been added over 
the decades separating the accumulation of 
the two series. That “‘something” was not 
refinement in surgical technic but .essential 
adjuvants given the surgeon as important links 
in the management of the entire problem 
(antibiotics, greater understanding of elec- 
trolyte balance, etc.). For this latter reason it 
seems probable that future reports may prove 
the over-all picture somewhat more encourag- 
ing than it has been in the pre-antibiotic era. 

The principle of intestinal resection is well 
understood and without special modification 
can be employed in the present problem as a 
primary one-stage intra-abdominal procedure 
or a multiple stage procedure combined with 
exteriorization. In children it seems essential 
to be able to carry out the closed anastomosis 
technic. As will be apparent, one advantage of 
the primary intra-abdominal resection is that 


593 


the obstructing segment with the incarcerated, 
gangrenous part of the bowel is removed en 
bloc, the “‘wrapping paper,” as it were, being 
made up of the ensheathing part of the bowel. 
In spite of statements to the contrary, the 
blood supply of this enveloping sheath is not 
gravely disturbed in most of the cases. Almost 
as proof of this point can be held up the Ruther- 
ford'! procedure, as mentioned heretofore, 
which actually is successful in an occasional 
case, and which it certainly would never prove 
to be if the enveloping sheath became gangren- 
ous together with the incarcerated segment. 
For this reason and with confidence in the 
blood supply of the enveloping part of the 
bowel, it is therefore of importance to realize 
that the resection of the bowel does not neces- 
sarily have to extend from a point proximal 
to, to a point distal to the most advanced 
point of the invaginated bowel. If one is not 
aware of this point, entirely too wide a resection 
will be attempted.’ A good reason for this 
caution is apparent when recalling that in the 
series of Ladd and Gross (1934) in about 28 
per cent the most advanced head of the tele- 
scoped bowel could be felt by careful rectal 
palpation. In four cases it had even advanced 
maximally to form a protruding bowel segment 
outside the rectum. This means that in the 
total of 372 cases not less than ninety-six cases 
presented the head at or below the rectosigmoid 
fold, from which low position a complete and 
satisfactory reduction of intussusception must 
have been obtained in a good number of cases 
since, as stated heretofore, only thirty cases of 
the entire series required resection. It follows 
that the most distally advanced intussusception 
does not necessarily prove to be irreducible. If 
for other reasons it should prove non-reducible 
and the case lends itself to intestinal resection, 
an advantageous maneuver would be to manip- 
ulate gently the invaginated segment in proxi- 
mal direction, thereby attempting to “coil up” 
the invaginated segment into a “ball” imme- 
diately distal to the neck of the intussusception. 
By retaining it there, a forceps can readily be 
placed across the bowel at a point immediately 
distal to the “‘ball”’ and the bowel transected 
at this point. A certain emphasis has been 
placed on this maneuver. It tries to minimize 
one of the drawbacks of primary intestinal re- 
section in irreducible intussusception, namely, 
the necessity also of including in one’s resection 
that segment of the bowel which is representing 
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the enveloping sheath and which is potentially 
sound and normal bowel. By this latter 
maneuver one can at least, to a certain degree, 
reduce the extent of this bowel sacrifice. From 
a technical point of view it is likewise of conse- 
quence in certain instances to be able to reduce 
the length of the segment to be resected, 
namely, where we have employed (as I believe 
most frequently is being done) an incision in 
the right half of the abdomen and the explora- 
tion reveals the irreducible invagination to 
have passed with its head to the splenic flexure 
or even distal to it. If in such a case the in- 
vaginated segment can be milked back into 
the right half of the colon, the technical part 
of the resection may prove easy. If this maneu- 
ver is not possible, resection may prove difficult 
and may require extension of the incision or a 
different type of procedure. 

Bickham" made mention of Oderfeld’s 
technic which represents a modification of the 
regular type of intestinal resection. According 
to this technic the bowel is transected slightly 
distal and slightly proximal to the beginning of 
the intussusception, thus mainly removing the 
neck and the very first part of the invaginated 
bowel. “Following section of the bowel it is of 
practical importance, to see that the intus- 
susception, now divided, is also free to travel 
on down the intestine, after which, the free 
ends are united end to end.” 

It will be granted that this technic, so to 
say, by centering on the very crucial neck of 
the intussusception, can thus fulfill the stated 
requirements. The length of the removed en- 
sheathing bowel segment is likewise reduced 
to a minimum. The technic appears not to 
have been freely accepted. To most of us it 
probably appears as an overwhelming threat 
in this procedure as would be the case in the 
Rutherford'! type of operation, that the hoped 
for free passage of gangrenous gut would prove 
illusory and intestinal impaction ensue instead. 
Such actually happened in a case observed by 
Mayo" in which fortunately the acute obstruc- 
tion finally released itself with the passage by 
rectum of the gangrenous bowels 4 feet long. 

5. Intracolonic Resection of Invaginated Bowel. 
Common for this group of surgical procedures 
is the direct attack upon the invaginated bowel 
segment through an incisional opening in the 
enveloping sheath. 

Barker® of London, at a meeting of the 
Royal Medical and Surgical Society, presented 


in 1887 an outline of a surgical approach which 
he had formulated and which in 1891 he had 
an opportunity to carry out in two cases. The 
procedure included the following four essential 
steps: (1) circular suturing of the bowel serosa 
and muscularis right at the “‘neck”’ where the 
invaginated bowel disappears within the en- 
veloping gut, thus ensuring no disruption in 
the continuity of these two segments; (2) a 
longitudinal incision about 2 inches long, along 
the antemesenteric border and immediately 
distal to the ‘“‘neck,” thus gaining immediate 
access to the invaginated bowel segment; (3) 
the irreducible or gangrenous segment is now 
lifted out through the opening made in the 
‘“‘wrapping paper,” the invaginated segment 
transected at its base together with its mesen- 
tery and vessels; and (4) the two layers of 
bowel wall now remaining in close approxima- 
tion are sutured circularly with interrupted 
silk sutures. Thus intestinal continuity is re- 
established, admittedly as Barker realized, 
with a somewhat constricted segment. Both 
his patients succumbed after ten and seventeen 
hours, respectively. One represented an ileo- 
cecal intussusception in a boy four months old 
who had been sick for four days. In the other, 
a boy of twelve years, jejunojejunal intussus- 
ception was found. 

In the discussion of these disappointing 
failures Barker parenthetically mentions that 
he previously, “had performed excision of an 
intussusception of the sigmoid flexure of the 
colon, by a method almost perfectly analo- 
gous”’ in two women in subsequent excellent 
health, one five and a half years and the other 
one year after the operation. 

In subsequent references to this procedure 
the terms Jessett operation and Maunsell tech- 
nic have been used and, as it appears, probably 
not justly. Jessett?! in a subsequent issue of 
Lancet in 1892 mentions that he had used prac- 
tically the identical procedure as published by 
Barker in three experimental animals, with 
full recovery. In Maunsell’s?? interesting and 
clear review of intestinal surgery in 1892 he 
likewise describes the same technic for irre- 
ducible intussusception. The reader is left 
somewhat in doubt whether to understand 
it as a procedure that he has originated or 
used, or whether it is meant to be considered 
a survey, among others, also including Barker’s 
approach to intussusception. 

Coffey?* in 1906 used a similar procedure in 
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an tleocecocolic irreducible intussusception in 
a boy seven years of age, with resulting full 
recovery. An interesting paper by Delore and 
DeGirardier® in 1930 presents their experience 
with a technically refined Barker procedure 
employed in five cases and with full recovery 
in all. The first of their operations had been 
performed in 1903. All were living at the time 
of report, thus having afforded a period of 
observation after the operation of twenty-six 
years, twenty-four years, nine years, six years 
and eight months, respectively. In none of 
these had there ever occurred periods indi- 
cating intestinal obstruction, subsequent to 
the operation, thus satisfactorily answering one 
of the main theoretic objections to the Barker 
procedure. These French authors consider 
this procedure the operation of choice in 
irreducible ileocecal intussusception. 

Barnes‘ in one case used a procedure which 
is essentially the same, with the modification 
that after resection of the gangrenous bowel 
segment and establishment of the anastomosis, 
a rubber catheter is introduced through the 
anastomosis with the tip of the catheter reach- 
ing into a proximal segment, while the other 
end of the catheter leads out through the 
opening in the bowel segment. This opening is 
then closed around the catheter, while this 
part of the bowel surface is sutured to the 
anterior peritoneum so as to obtain temporary 
exteriorization. According to Barnes a similar 
technic was used in 1905 by K. Israel, although 
we have not been able to trace this work on the 
basis of stated reference. 

Trying to obtain an over-all picture of the 
results of these various procedures, McLaugh- 
lin? in 1948 presented a compiled statistical 
survey dealing with 200 patients, ages one to 
twelve years, as follows: 


Procedure 


Resection and anastomosis. . 
Colostomy or Mikulicz oper- 


Lateral anastomosis......... 
Barker procedure 


In other words, according to this compila- 
tion, irrespective of the procedure chosen, 138 
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of a total of 200 patients succumbed, giving a 
mortality of 69 per cent. 


CASE REPORTS 


In the following an account is presented of 
the procedure which I employed in two women, 
both of whom recovered following the operation: 

Case 1. This forty-nine year old woman 
was admitted October 27, 1942. She had been 
well up to eighteen hours before admission 
when there was a sudden onset of severe lower 
right abdominal pain associated with nausea. 
After half an hour the abdominal pain in- 
creased in severity and spread throughout the 
abdomen. There was also the onset of vomiting, 
which persisted together with abdominal pain 
up to the time of operation. From the time of 
onset of the disease there was cessation of all 
passage of gas or stool by rectum. 

Upon admission to the hospital the patient 
appeared in poor general condition, greatly 
dehydrated, with a rapid, thready pulse and 
temperature of 101.4°F. The abdomen was 
greatly distended with a moderate protrusion 
of the entire right half of the abdomen. There 
was only moderate muscular rigidity. Tender- 
ness to manual pressure was pronounced over 
right half of abdomen and much less so on the 
left side. Moderate peristaltic sounds were still 
audible. 

Aside from a faint trace of albumin in the 
urine, moderate alkalosis (chlorides 463 mg. 
per cent, CO, combining power of plasma 66 
volumes per cent) and a pronounced shift to 
the left of the leukocytes, the other laboratory 
data were of no particular note. 

The preoperative impression was acute in- 
testinal obstruction. Parenteral fluids were 
immediately started. 

The operation was carried out under general 
anesthesia, employing a right rectus incision. 
The small intestinal loops were found hyper- 
emic and dilated. The lateral right half of the 
abdominal cavity was taken up by an enor- 
mous, firmly elastic mass which in its longest 
axis extended vertically from the pelvic brim 
to the undersurface of the liver and medially 
bulging toward the abdominal midline. The 
color of the mass was bluish black and to all 
appearances initially gave the impression of 
an enormous hematoma bulging the posterior 
and lateral peritoneum forward and medially 
in such a way as to hide the ascending colon 
completely. However, the actual abnormality, 
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an ileocolic intussusception, was soon verified 
by proximally noting the tapering off appear- 
ance of the mass into a normally sized trans- 
verse colon and distally noting the dilated 
ileum disappearing into and, so to say, within 
the center of the lower end of the mass. 

All attempts at reducing this extensive ileo- 
colic intussusception proved to be in vain. The 
necessary intra-abdominal manipulations and 
maneuvers connected with these attempts were 
not tolerated too well, as the patient’s general 
condition at this stage of the procedure ap- 
peared rather shaky. Intravenous administra- 
tion of fluids and blood were kept up through- 
out the operation. A Mikulicz procedure 
seemed out of the question because the whole 
mass appeared immovably plastered against 
the posterior and lateral abdominal walls. An 
extensive resection might well have been per- 
formed. I hesitated in deciding upon this latter 
procedure. The tumefaction was bulging prox- 
imally and medially to such an extent as to 
overlie the duodenum anteriorly. I considered 
that a resection with freeing of tumefaction 
and with mesentery and mesocolon might 
possibly entail time-consuming and meticulous 
dissection around the retroperitoneal part of 
the duodenum. This fear, I believe now, was 
probably less justified; however, at the time it 
appeared real enough to force one to consider 
other possibilities. It was conceived that by 
incising the tumefaction, which actually looked 
like an oversized and overstuffed black sausage, 
one could immediately get at the incar- 
cerated bowel. This was consequently done, 
placing a vertical incision over the lower 
one-third of the tumefaction anteriorly. Im- 
mediately through the opening, under sudden 
release of pressure, about 1 yard of gangrenous- 
looking bowel extruded. By wrapping these 
loops in a large towel and lifting it up, one 
could readily view the inside of the cecum and 
pull the latter up with the neck of the intus- 
susception. It was then clear that the incar- 
cerated segment and the cecum, now partly 
everted through the vertical incision, could be 
freed by transecting the distal ileum with its 
mesentery and intentionally invaginating the 
distal stump of ileum manually into the 
cecum, where it could be transected with part 
of the cecum. This latter maneuver conse- 
quently was carried out with no particular 
difficulties. The point of transection of the 
cecum was first closed from the inside of the 
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bowel, using continuous fine chromic sutures. 
Going to the outside of the lower end of the 
ascending colon, reenforcing serosal sutures 
with interrupted fine silk were introduced. 
This left us only with the decision which 
procedure to choose in re-establishing the 
intestinal continuity. We considered joining 
the ileum to the ascending colon and utilizing 
for the anastomosis the vertical opening 
already existing as a result of our initial 
vertical incision. Instead, we chose and carried 
out a side-to-side ileotransverse colostomy for 
one main reason, namely, that the ascending 
colon obviously had regained some of its tonus 
and looked more like a segment of colon with 
good blood supply. Still, there was no denying 
that it also appeared too overstretched com- 
fortably to entrust to it an intestinal anas- 
tomosis. The opening in its anterior wall was 
therefore expeditiously closed and the ileo- 
transverse colostomy completed. Jejunostomy 
was likewise carried out, using a soft rubber 
catheter introduced about 15 to 20 cm. distal 
to the ligament of Treitz, using the regular 
Witzel technic and leading the catheter out 
through a counterincision to the left of mid- 
line below the left costal margin. The jejunos- 
tomy was introduced for the purpose of defla- 
tion as well as to permit an avenue of feeding 
if regular feeding by mouth should prove a 
problem. 

The removed ileum unfolded, measured 100 
cm. in length. At its distal end was found a 
rounded tumor, 3 by 3.5 cm. in diameter, and 
except at its base was covered by intestinal 
mucosa. Sections proved it to be a lipomatous 
polyp of the ileum. 

The immediate postoperative course was 
relatively uneventful. This being the period of 
sulfa derivatives, the patient was given ade- 
quate doses of this drug. At no time were there 
signs of peritonitis. The first bowel elimination 
occurred on the fifth day after operation. The 
further course was uneventful. The patient 
was dismissed in satisfactory general condition 
eleven days after the operation. She has subse- 
quently remained in satisfactory health. 

Case u. A woman aged seventy-five years 
was admitted July 2, 1951, as an emergency 
case because of intermittent severe abdominal 
pain, diarrhea, nausea and vomiting of several 
days’ duration. Similar milder episodes had 
allegedly occurred intermittently during the 
preceding six months and had been thought 


x 
4 
ats 
: 
7 
7 
> 
= ig 
" 


due to intolerance to iron medication given 
for severe and persistent anemia. She had been 
under ambulatory treatment for hypertensive 
cardiovascular disease for several years. 

In 1945 her blood pressure had been recorded 
at 210 mm. Hg systolic and 110 mm. Hg 
diastolic pressure. At the time of the present 
admission these values were 125 mm. Hg and 
60 mm. Hg, respectively. During the preceding 
year cardiovascular insufficiency had been 
present. Mercuhydrin had been administered 
intermittently for extensive edema of the lower 
extremities. No history of rheumatic fever had 
ever been brought out. On admission she was 
found to be acutely ill, greatly dehydrated and 
cachectic, with a body weight estimated at 
less than go pounds. She was oriented but not 
able to give detailed information concerning 
her past and present illness. The temperature 
was 101°F. The pulse was 110 per minute and 
regular. There were loud systolic as well as 
diastolic murmurs over the heart. Aside from 
moderate pitting edema over the sacral region, 
no other edema was noted. The abdomen ap- 
peared greatly distended, moderately tender 
throughout and non-rigid, with audible peri- 
stalsis and with a large palpable mass in the 
upper quadrants. Rectal palpation revealed no 
abnormal findings, particularly no tenderness 
in the cul-de-sac and no visible blood on the 
palpating finger. 

The leukocytes amounted to 7.750 with 81 
per cent polymorphonuclears; the value for 
hemoglobin was 10.2 gm. per 100 cc. of blood 
(64 per cent) and the number of red cells was 
4.060.000 per cu. mm. blood, giving a color 
index of 0.8. The urine had a specific gravity 
of 1,020, and aside from its containing a trace 
of sugar, it was found to be otherwise normal. 
The total protein of the blood amounted to 
5.8 gm. per cent, urea nitrogen was 28 mg. per 
cent, sugar was 148 mg. per cent and the alka- 
line phosphatase 3.3 Bodansky units. An x-ray 
of the abdomen confirmed our clinical impres- 
sion of intestinal obstruction by the demon- 
stration of dilated small intestinal loops. 

In spite of immediate administration of 
fluids and blood intravenously the general con- 
dition of the patient appeared so poor as to 
make immediate surgical intervention pro- 
hibitive. Intestinal intubation by the Miller- 
Abbott tube was started and digitalization 
was instituted. 

Following the evacuation through the tube 
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of a great deal of intestinal content the patient 
appeared definitely improved the next morning, 
for which reason we deemed it permissible to 
try to run in a small barium enema. This was 
done gently, without upsetting the general 
condition appreciably. The contrast flowed 
readily up to an obstructing, slightly irregular 
area at the splenic flexure indicative of a 
neoplasm. The striking absence of gas in the 
colon proximal to the point of obstruction 
seemed to rule out a conventional type of 
obstructing neoplasm and raised the question 
of an obstruction of the colon and small intes- 
tines on the basis of intussusception. 

At the subsequent surgical intervention these 
roentgenologic observations justified to us a 
surgical approach through an upper right 
rectus incision. This approach proved fortunate 
and gave excellent exposure throughout. 

Upon opening of the abdominal cavity a 
great quantity of bloody fluid exuded through 
the incisional opening. One was immediately 
impressed by greatly distended, hyperemic, 
small intestinal loops of ileum up to the mid- 
jejunum, while proximally the jejunal loops 
appeared normal in diameter. There was a 
striking and enormous engorgement of the 
vessels of the mesentery, The palpable tumor 
of the abdomen proved to be an enormous 
dilatation of the transverse colon which formed 
a diffuse ballooning, tapering off proximally 
and distally and resulting from the invagination 
of distal ileum, of cecum, of ascending and 
part of transverse colon, into the left half of 
the transverse colon. This enormous mass ex- 
hibited a peculiar firm elastic consistency 
throughout, with an even, rounded shape and 
smooth surface except at its distal end where 
a moderate irregularity could be made out. 
Another striking finding was the immobility of 
the mass which tightly bound it to the posterior 
abdominal wall. (Fig. 1.) The other intra- 
abdominal organs appeared essentially normal. 
There was particularly no evidence of organ 
metastases or suspicious looking, enlarged 
lymph glands. 

It was soon evident that the existing intus- 
susception could not be manually reduced. 
The immobility and deep-seated position of 
the tumefaction excluded, to my mind, the 
feasibility of an exteriorization procedure. In 
turning over in my mind the other available 
procedural possibilities, I recalled the ap- 
proach I had employed in a similar situation in 
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Fic. 1. Illustration of gross operative findings in Case 1: (1) transverse colon ballooned to a huge, firmly elastic 
fusiform mass, tightly pressed against posterior wall; (2) normal-appearing colon distal to splenic flexure; (3) 
the cecum and ascending colon not evident; (4) the distal ileum disappearing within the cone-shaped proximal end 
of transverse colon; (5) distention of distal ileal loops with vascular engorgement; (6) very tightly drawn, edema- 
tous and vascularly engorged mesentery arching on medial aspect of distal ileum and together with the latter 
disappearing within the cone-shaped proximal end of transverse colon. 


Fic. 2. Close-up view. Operation is started by transection of the distal ileum and closure of its ends. Transection 
is likewise carried out of the mesentery of the distal ileum and the mesocolon to ascending colon. The subsequent 
transcolonic incision is to be placed horizontally along a taenia over the most distended part of the colon. 


Fic. 3. Intussuscepted bowel seen forcefully protruding through the incisional opening. The head of the in- 
vaginated bowel is represented by the cecum with its cecal neoplasm, the latter seen to encircle the site of the 
ileocecal valve. Identification of the site of the ileocecal valve helps greatly in the topographic orientation of 
involved bowel segments at this point. A gentle pulling at the free end of the extracolonic distal ileum while one 
finger is introduced through the ileocecal valve will satisfactorily demonstrate the invaginated small intestinal 
loops as running in the very center of the protruding mass and thus hidden from view. 


Fic. 4. Before the next maneuver is to be accomplished, a check will verify the distal ileal segment and transected 
mesentery and mesocolon as being completely freed. The protruding mass of intussuscepted bowel is lifted up. 
The stump of the distal ileum with mesentery is then grasped and gently pushed through the cone-shaped 
proximal end of the colon and as far as possible into the “head” of the mass. This maneuver represents an in- 
tentional continuation of the original invagination to its completion as regards the freed distal ileal segment. It 
actually represents an intentional transformation of a complicated ileocolocolic type of intussusception into the 
simpler colocolic type, and for reasons apparent in subsequent figures. 
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Fic. 5. The manual invagination of distal ileum is completed. The curved dotted lines indicate the outline of ileum 
now displaced within the “head” of the mass. This must be verified by accurate manual palpation. The colon seg- 
ment will be seen to invaginate more and more as one forcefully keeps up the pulling of the entire mass, thus 
intentionally increasing the colocolic invagination. The actual removal of the invaginated bowel segments is now 
readily accomplished by transection at the base of the elevated bowel segment as indicated by the dotted line and 
preferably with the aid of clamps because of otherwise brisk bleeding from vessels in the mesentery and mesocolon 
remaining between the two bowel layers. In order to safeguard the viability of the proximal colon segment, one will 
naturally arrange for as short a stump as possible. This is accomplished by starting the transection only after 
obtaining a near maximal colocolic invagination. 
Fic. 6. Complete and accurate hemostasis of bleeding points in the tissues remaining between the two bowel layers 
is first obtained, after which the closure of the proximal blind end of colon is accomplished by first introducing from 
the inside one row of sutures. The stump thus closed is permitted to fall back into the lumen of the colon and is 
gently pushed proximally so as to straighten out this proximal course of the bowel. 
Fic. 7. The colonic segment is fully everted. The blood supply to this end of colon is checked. A second row of 
sutures, through the serosal layer, completes the closure of the stump. The remaining opening into the colon can be 
utilized for reconstruction of intestinal continuity. 
Fic. 8. A side-to-side, or a similar type of anastomosis, completes the operation. For the sake of clarity of illus- 
trations, the placing of towels and gauze packs, so as to ward off soiling of the operative field, has necessarily been 
omitted. 


terminal 21 cm. of ileum and 40 cm. of large 


1942. This latter procedure was then decided 
intestine. Much of the wall of the cecum was 


upon and carried out according to the technic 


as illustrated and described in Figures 1 to 8. 
To this was added a regular jejunostomy ac- 
cording to the technic of Witzel. 

The removed specimen consisted of the 


greatly thickened up to 3 cm. by a fungating 
cauliflower-like tumor 11 by 5 cm. in size. This 
tumor, which proved to be colloid carcinoma 
of the cecum, apparently represented the head 
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of invaginated bowel. It had been apparent in 
the preoperative barium enema x-rays as an 
obstructing irregularity at the splenic flexure 
of the colon. The wall of the invaginated bowel 
was grossly found to be greatly dilated and 
edematous and in places measured up to 1 cm. 
in diameter. Also noted was an acute ulcer of 
the cecum, 2 by 3 cm. in size, with a greenish 
mucosa and hemorrhagic submucosa and 
located slightly proximal to the cecal car- 
cinoma. Microscopically, no invasion of lym- 
phatics or blood vessels was noted. In the 
removed specimen nineteen lymph nodes were 
identified. All of these exhibited a striking 
degree of edema with widening of the sinusoids, 
evidently the results of obstruction to efferent 
vessels; however, no evidence of neoplastic 
tissue was found in any of these. 

The patient’s general condition at comple- 
tion of the procedure seemed encouraging and 
definitely better than at the onset of the pro- 
cedure. In this patient, as was also noted in 
the first patient, one was struck with a definite 
easing up of the precarious general condition 
from the moment the incision had been made 
through the bowel. It appeared as if the release 
of the intracolonic pressure with extrusion of 
the invaginated bowel segments was directly 
responsible for this improvement of the general 
condition. 

The immediate postoperative reaction was 
unexpectedly mild, with a smooth postoper- 
ative course. Feedings by the jejunostomy 
tube were instituted early. Feeding by mouth 
was possible from the fifth postoperative day, 
thus finally permitting removal of the jeju- 
nostomy tube on the fifteenth day. There was 
no essential postoperative complications from 
the cardiovascular system. The patient’s gen- 
eral condition at time of dismissal was satis- 
factory without evidence of cardiovascular 
insufficiency. 

After dismissal she continued to gain 
weight. Her appetite remained good. She had 
daily bowel elimination. However, after several 
weeks she was readmitted to the hospital be- 
cause of auricular fibrillation with severe 
cyanosis and dyspnea. In spite of intensive 
medical treatment her condition remained 
poor and she finally succumbed six weeks after 
her second hospital admission, or three and a 
half months after the operation. 

At the subsequent postmortem examination 
careful search failed to reveal presence of 
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metastasis to any of the abdominal organs or 
to lymph glands. The cause of death was of 
cardiovascular origin, with evidence of rheu- 
matic endocarditis leading to mitral insuf- 
ficiency as well as a most pronounced aortic 
stenosis and insufficiency. All three cusps of 
the aortic valve were rigid and fixed in an open 
position with fusion at all commissures so that 
the remaining crescentic lumen was only 1 cm. 
in length and 2 mm. in maximum width. 


COMMENT 


The number of patients with irreducible 
intussusception coming under the care of the 
individual surgeon in a lifetime will be limited 
to the extent of making illusory any hope of 
proving the merits of a particular surgical ap- 
proach by statistical studies mainly. An outline, 
therefore, of the operative technic as employed 
in our two cases appears permissible. The 
recovery of the patients proves the surgical 
approach at least feasible. The anatomic ap- 
proach may appear logical enough and the 
sequence of technical maneuvers, as given in 
the illustrations, may appear sufficiently clear 
so as to present it as one more of several 
surgical procedures applicable to the problem 
of irreducible intussusception. 

A logical question remains: What are the 
particular advantages and disadvantages of the 
procedure? 

Let us first consider its drawback. Some 
surgeons, I am sure, will deny any justification 
to such an intracolonic, or if one prefers the 
term, transcolonic type of bowel resection be- 
cause it breaks the principal rules of aseptic 
surgical technic. This school of surgeons stands 
on firm ground. No one can have any quarrel 
with them on their basic principles, on which 
basis they may feel justified in condemning the 
procedure as unphysiologic. 

Even those who, during long experience with 
the open anastomosis technic, have developed 
confidence in the vitality of the peritoneum, 
may hesitate intentionally to open widely and 
directly into this veritably high tension colonic 
segment of micro- and necropathology. This 
hesitancy may actually change to great concern 
by the expectation of seeing masses of fecal 
matter flooding the peritoneal cavity. This, 
however, should not be of concern. During its 
progression the intracolonic masses of invagi- 
nated bowel will have pushed the colon content 
in front of themselves, very much like a steam 
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shovel. Its reflux from the distal colon segment 
can readily be controlled after the transcolonic 
incision has been made by an accurate placing 
of large saline sponges. The extruding necrotic 
masses of bowel can similarly be packed in 
sponges or towels so as to prevent soiling and 
facilitate handling. Even with most careful 
manipulation, however, soiling is not com- 
pletely preventable. For this reason I have not 
employed the intracolonic type of resection in 
any of our cases of irreducible intussusception 
in infants in whom it appears there is a different 
and unconditioned biologic milieu as compared 
to that of the adult. 

Granted the validity of these objections and 
the less desirable features of the operation, 
these factors may seem formidable and insur- 
mountable in the calm of one’s study. If con- 
fronted with a desperately sick individual in 
whom one encounters irreducible ileocolic in- 
tussusception with a huge mass, tumor plas- 
tered against the posterior abdominal wall with 
profound vascular changes and edema of mesen- 
tery and mesocolon I believe that the outline 
given herein may present a way out. It seems 
optional whether one immediately starts with 
the transcolonic incision or, as seems logical, 
first completes the transection and freeing of 
the ileum and the mesentery. In our two cases 
we were impressed by the favorable change 
taking place in the patient’s general condition 
upon releasing the enormous intracolonic pres- 
sure through the transcolonic incision. Here I 
shall not meditate on the mechanism of the 
existing shock in its relation to the increased 
colonic pressure and the effect of its release. 
Suffice it to state our strong impression that by 
a simple incision through the colon, with release 
of built-up pressure, the surgeon seems to gain 
an immediate foothold if not control of a situ- 
ation which may otherwise border on collapse. 
The subsequent release of tension, also notice- 
able in the surgical team, will permit orderly 
orientation in the usually bizarre surgical 
anatomy, an orientation, which will be found 
indispensable in the execution of the various 
maneuvers leading up to successful resection of 
invaginated bowel. 

Under more favorable circumstances the 
general condition of the patient may be satis- 
factory in the presence of a large, immobile 
tumor and advanced vascular changes. The 
procedure is naturally equally applicable in 
such a situation. 


As we see it, this procedure may prove 
mainly applicable to the irreducible ileocolic 
intussusception with immobility of the intesti- 
nal segment in an adolescent or adult patient 
in good or poor general condition. It is our 
belief that it probably should not be employed 
in infants. 

Principally, the procedure described is an 
intracolonic or transcolonic type of resection 
of invaginated bowel of the type as described 
by Barker in 1892. The present procedure 
differs from the latter and subsequent modifi- 
cations in one respect mainly. In the present 
technic an initial transection of still non- 
invaginated ileum and mesentery obtains a 
freeing of these structures. By grasping these 
freed structures and manually inverting them 
into the colonic segment one has succeeded 
intentionally in changing the ileocolic intussus- 
ception into a colocolic type. After this is 
accomplished one proceeds, as in the Barker 
type of procedure, with the longitudinal inci- 
sion into the involved colonic segment. Through 
the opening made into the colon the invagi- 
nated segments are pulled out and resection of 
the colon is made at the base of the everted 
and uplifted bowel segment, followed by intra- 
colonic closure of the stump of the proximal 
end of the colon. Finally, an ileotransverse 
colostomy re-establishes intestinal continuity. 

It will be apparent that the maneuvers 
leading to the possibility of intentionally trans- 
forming the complicated ileocolocolic into the 
simpler colocolic type is the essential and only 
new addition to the Barker operation. By 
introducing this essential step we can avoid 
one of the two main objections to the Barker 
procedure, namely, the probability of creating 
a stricture or continued intestinal obstruction 
at the resected neck of the invaginated bowel. 
The other objection naturally remains that 
both procedures represent an intraintestinal 
procedure with its objections from the point of 
view of requirements laid down for aseptic 
technic. 

The proposed procedure seems to satisfy the 
requirements for optimal surgery in case of 
irreducible intussusception. It removes de- 
vitalized, gangrenous intestines. It re-estab- 
lishes satisfactorily the intestinal blood supply. 
It re-establishes normal physiologic intestinal 
function. In case of the presence of a neoplastic 
tumor, as a primary cause of the intussus- 
ception or as an incidental finding, the pro- 
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cedure does not provide for radical cancer 
surgery. The possibility for a radical procedure 
primarily aiming at eradication of neoplastic 
disease may be practically negligible, however, 
in this group of patients in whom the irreduci- 
ble intussusception and not the neoplasm is the 
condition which rapidly leads them into grave 
danger. Irrespective of the surgical procedure, 
it seems therefore well to recall that radical 
cancer surgery cannot be one of the immediate 
requirements of surgical treatment of irreduci- 
ble intussusception. 


SUMMARY 


A survey has been presented of well known 
factors regarding intussusception, particularly 
those referrable to diagnosis and prognosis. It 
is intimated that there may be an essential 
difference in intussusception in infants as com- 
pared to that of the adult, the latter apparently 
tolerating better both the disease and its oper- 
ative correction. For the latter reason one 
might do well in not unreservedly applying to 
the surgical treatment of intussusception in the 
infant procedures proved successful in the case 
of the adult. 

Optimal requirements for surgical treatment 
for the irreducible intussusception have been 
considered, namely, removal of the devitalized 
or gangrenous bowel with re-establishment of 
intestinal continuity of satisfactory blood 
supply throughout the intestinal tract and of 
normal physiologic intestinal function. 

A survey is presented of the available pro- 
cedures applicable in the surgical treatment of 
non-reducible intussusception. A particular de- 
scription is presented of the so-called Barker 
procedure which aims at the direct approach 
of the invaginated bowel segment employing 
an incision directly through the overlying colon 
wall, thus making possible intracolonic resec- 
tion of the extruding gangrenous bowel. 

A detailed description with illustrations is 
presented of a surgical technic successfully 
employed by the author in two cases and repre- 
senting what may be considered an essential 
modification of the original Barker approach. 
The procedure maintains the transcolonic in- 
cision with freeing of invaginated bowel. In 
addition, transection of the involved distal 
ileum, mesentery and mesocolon permits an 
intentional, manual and near maximal invagi- 
nation of these latter structures into the head 
of the invaginated bowel mass, thus transform- 


ing the anatomically complicated ileocolocolic 
intussusception into the much simpler colocolic 
type. The everted mass with the colon segment 
can then be resected intracolonically. After 
closure of the proximal colon segment the now 
remaining opening into the colon can be utilized 
for re-establishment of intestinal continuity 
through an ileocolostomy. 

The procedure may prove particularly appli- 
cable in the irreducible tleocolic or ileocolocolic 
intussusception with a great mass of invagi- 
nated bowel with poor or absent mobility of 
the involved bowel segment in an adult patient 
in poor general condition. It is believed not to 
be wise to employ a similar procedure in non- 
reducible intussusception in children. 
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LyMpPHOSARCOMA of the small bowel may be classified microscopically as 
being of the small or of the large round cell type; others are follicular 
lymphoblastomas, and others Hodgkin’s granuloma since they contain 
many Reed-Sternberg cells. The most common diagnostic symptoms are 
chronic intestinal obstruction and loss of weight. Sprue-like syndromes, 
hematemesis and melena are rare. In the majority, radiology confirms the 
presence of an intestinal pathologic condition and occasionally a mass is 
palpable. Radical surgical extirpation of the lesion and adequate postopera- 


tive x-ray therapy give good results at least for a few years. (Richard A. 
Leonardo, M.D.) 
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PRACTICAL SURGICAL SUGGESTIONS 


Prostatic Cancer 


V. IMPROVEMENTS IN PUDENDAL NERVE BLOCK ANESTHESIA FOR SURGICAL 
PERINEAL BIOPSY OF THE PROSTATE 


Perry B. Hupson, m.p., ALEX L. FINKLE, M.D., AND JEAN HENLEY, M.p., New York, New York 


From the Divisions of Urology and Anesthesiology, 
Francis Delafield Hospital, Columbia-Presbyterian Medi- 
cal Center, New York, N. Y. This investigation was 
supported in part by an institutional grant of the Ameri- 
can Cancer Society to Columbia University. 


UDENDAL block technic for obstetric de- 
F fetes and perineal repair was described by 
Heins.! It has been demonstrated that pro- 
caine-hyaluronidase pudendal plexus block is 
also feasible for accomplishing local anesthesia 
adequate to permit surgical manipulation 
within the male perineum.” The value of this 
method for surgical prostatic biopsy in detect- 
ing early carcinoma has been emphasized.’ Al- 
though the original method has proved gen- 
erally tolerable to the patient, and amnesia for 
the operative procedure achieved, imperfec- 
tions have been apparent. 

Certain shortcomings of pudendal plexus 
block anesthesia encountered in an extended 
experience require a_ re-evaluation of the 
method. By broadening the anesthesia to in- 
clude the external hemorrhoidal nerve, and 
altering the patient’s position during surgery, 
the percentage of unsatisfactory results has 
been reduced. Individualization of medication 
during surgery rather than adherence to a pre- 
determined schedule has further enhanced the 
value of the method. 


IMPROVED TECHNIC 


Body Position on Operating Table. The ex- 
aguerated lithotomy position for perineal sur- 
gery‘ on the Deming table’ is uncomfortable to 
the unanesthetized patient. By arranging sup- 
porting pillows to minimize pressure against 
various body points, the extreme angulation of 
the lumbar spine, hips and knees becomes less 
noticeable to the patient. In addition, de- 
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creased risk of brachial plexus injury from pres- 
sure of the shoulder supports at the base of the 
neck is achieved by the distribution of pressure 
along the pillow supports depicted and identi- 
fied in Figure 1. 

Topical Anesthesia for Urethra and Bladder. 
A commercially prepared jelly, surfacaine,® is 
infused into the urethra prior to injection of 
local anesthetic solution into the perineum. 
While this product usually accomplishes satis- 
factory analgesia, permitting introduction of 
the Lowsley curved tractor per uretbra, it is not 
uniformly successful. Any topical anesthetic 
agent may be used. The stronger of such drugs 
are more effective. However, there is greater 
danger of untoward systemic reaction with the 
more potent agents. Absorption of these drugs 
is augmented by trauma to urethral epithelium, 
as may occur following any cystoscopy or 
urethral instrumentation. 

“Rectal Pain” during Superficial Dissection 
of Perineum. Following incision of the skin 
and elevation of the internal rectal sphincter* 
according to the method of Belt, Ebert and 
Surber,® some patients complain of discom- 
fort. This is overcome by anesthetizing the ex- 
ternal hemorrhoidal nerve (Fig. 2) in addition 
to the pudendal plexus block. (Fig. 3.) 

The inferior hemorrhoidal nerve is usually a 
branch of the pudendal nerve. It ramifies from 
the pudendal before the latter leaves the pelvis; 
therefore it is difficult to anesthetize the inferior 


* This refers to the heavy band of muscle which com- 
pletely encircles the distal rectum and provides volun- 
tary control of defecation. This is not to be confused 
with the superficial sphincter fibers located in the sub- 
cutaneous perineum, which are not essential to rectal 
continence, nor with those proximal fibers not under 
voluntary control, occasionally referred to in the litera- 
ture as “internal sphincter.’’? 
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hemorrhoidal branch with the single injection 
of local anesthesia directed along the ischial 
tuberosity. The path taken by the inferior 
hemorrhoidal nerve across the perineum di- 
verges from that of the pudendal nerve. Often 
the inferior hemorrhoidal nerve arises directly 


4 cm. (deeper for obese individuals), perpen- 
dicular to the skin of the buttock at an angle of 
about 45 degrees to the natal cleft. Usually, but 
not invariably, the anesthetist feels a sudden 
“give” as the needle slides off or through the 
medial margin of the sacrotuberous ligament. 


Fic. 1. Improved cushioning and body position on operating table. The patient lies on the large pillow (A), 
placed lengthwise between buttocks and shoulders directly on top of the rubber table-cushion (B). A small 
pillow (C) is set transversely between (A) and the shoulder rests (D), providing support for shoulders and neck. 
Another small pillow (E) is strapped in upright position to the back of the shoulder rests to keep the head com- 


fortably horizontal. 


Fic. 2. Anesthetizing the external hemorrhoidal 
nerve. 


from the sacral plexus. Accordingly, separate 
infiltrations of anesthetic solution are more 
consistently effective in blocking both the 
pudendal and inferior hemorrhoidal nerves. 
The landmarks by which one identifies the 
site for infiltration of the external hemorrhoidal 
nerve are the tip of the coccyx and the ischial 
tuberosity. At a point about 1 cm. dorsal to 
the mid-point between these two bony promi- 
nences a needle is plunged to a depth of at least 


Fic. 3. Injection of procaine-“alidase” solution along 
pudendal nerve. 


The ligament lies between the gluteus maximus 
muscle, the pudendal nerve and the external 
hemorrhoidal nerve. About 10 cc. of the anes- 
thetic solution is given at this time, and 2 or 
3 cc. more are injected during the process of 
withdrawing the needle. The infiltration of the 
anesthetic solution is done separately in each 
buttock. 

Secondary Infiltration of Anesthetic Solution. 
Discomfort to the patient is sometimes pro- 
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Introducing anesthetic solution between 


Fic. 4. 
levator ani muscle and Denonvilliers’ fascia. As the 
dissection proceeds toward the prostate, the levator 
ani are pushed laterally by blunt dissection with the 
back of the scalpel handle. Discomfort at this time 
is relieved by the use of more anesthetic solution, 
added as shown in this drawing. 


duced in dissecting the levator ani musculature 
off the posterior layer of Denonvilliers’ fascia. 
This pain is promptly and effectively controlled 
by use of the same anesthetic solution intro- 
duced under direct vision. (Fig. 4.) The value 
of this previously described supplementary 
local anesthesia? is corroborated in the present 
group of patients. 

Supplemental Anesthesia during Surgery. 
Variable response to different agents and 
dosages in preoperative medication makes it 
expedient to regulate apprehension or restless- 
ness of the patient on the operating table before 
local anesthesia is administered. Intravenous 
demerol® (25 to 50 mg.) alone or in conjunction 
with short-acting barbiturates such as seconal 
or nembutal® (0.1 gm.) is used for this purpose. 
These drugs can be repeated during the opera- 
tive procedure if necessary. 

The combined use of intravenous demerol 
and nembutal appears to prevent, in many 
cases, the disorientation which occasionally 
results from the use of barbiturate alone. The 
combination is most valuable in patients whose 
chronic alcoholism creates complex anesthetic 
difficulties. 


CLINICAL STUDY 


Twenty-nine patients were subjected to 
pudendal block anesthesia for open surgical 
biopsy of the prostate gland in connection with 
a survey designed to elucidate the incidence of 


prostatic adenocarcinoma in an_ unselected 
aging male population. 

Twenty-one were regarded as successful by 
the patient, anesthetist and surgeon. 

Fair anesthetic control was obtained in five 
other cases. Moderate discomfort occurred 
during the deeper surgical exposure. These men 
moved about on the table enough to interfere 
with the dissection. Most often the discomfort 
was attributed to the exaggerated lithotomy 
position and to manipulation of the intra- 
urethral tractor. 

Three patients required supplemental general 
anesthesia because of intolerable discomfort; 
these anesthetic results were recorded as 
unsatisfactory. 

This group of patients is separate from and 
additional to those enumerated in the original 
report.’ 


COMMENTS 


Local anesthesia is feasible for open surgical 
dissection of the male perineum and biopsy of 
the prostate under direct vision. Although it is 
unlikely that prevention of all pain can invaria- 
bly be achieved by pudendal nerve block, sup- 
plemental analgesic drugs given intravenously 
contribute to this aim. Avoiding the hazard of 
general anesthesia and prolonged depression of 
the patient justifies use of this technic. 

Variations in patient response to an inflexible 
preoperative medication program delimit its 
usefulness. Specific adjuncts to premedicative 
drugs, given either just before or during the 
surgical procedure in the operating room, per- 
mit the anesthetist the greatest freedom of 
choice of drug in regulating analgesia to the 
needs of the particular patient. 

Age, condition of the patient (within broad 
limits) and duration of the surgery up to an 
average of one hour are not contraindications to 
local nerve block anesthesia. The negligible 
systemic effects of local nerve block anesthesia, 
particularly when used in the perineum (an 
area amenable to extensive surgery with 
a low incidence of shock), is the most im- 
portant factor to commend its use for the pur- 
pose described. 

Local pudendal plexus block is safe and 
actually preferable to other routes of anes- 
thesia for poor risk patients subjected to pros- 
tatic biopsy 1 in a search for malignancy. Often 
no prostatic surgery is necessary beyond the 
diagnostic biopsy. Making possible an accurate 
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microscopic diagnosis without jeopardy to the 
patient is of paramount importance. It is sug- 
gested that local anesthesia of the pudendal 
and inferior hemorrhoidal nerve plexuses con- 
tribute to this goal. 


SUMMARY 


Revisions of and additions to the technic of 
local anesthesia for perineal dissection and 
open biopsy of the prostate are presented. 
Refinements in positioning of the patient on 
the operating table are pictured. Topical anes- 
thesia of the urethra and bladder, better 
analgesic control by use of intravenous demerol 
and nembutal, and inclusion of the inferior 
hemorrhoidal nerve in the perineal nerve block 
represent improvements cited in this report. 

Results in twenty-nine cases in which pa- 
tients were anesthetized by these methods 
were tabulated. Twenty-one were satisfactory, 
five were fair and three were unsatisfactory. 

The safety, feasibility and usefulness of local 
anesthesia of the perineum for diagnostic 
evaluation of possible carcinoma of the prostate 
appear to justify this anesthetic approach. 


Addendum: During the course of this study 
it occurred to the authors that the anesthetic 
technic described might be useful for the relief 
of symptoms referable to the prostatic urethra 
or bladder neck. Distressing pain and discom- 
fort in this portion of the lower urinary tract 
have recently been completely controlled in one 


patient by pudendal plexus block. The primary 
disease was carcinoma of the bladder. Following 
satisfactory response to 1 per cent procaine 
used as the anesthetic agent for pudendal in- 
filtration, a solution of 95 per cent ethy! alcohol 
introduced by this technic effected lasting re- 
lief of symptoms. 

This method is being employed in other pa- 
tients with cancer of the bladder subjected to 
palliative diversion of the urine in whom the 
diseased bladder is left in situ. 


Acknowledgment: The authors are grateful to 
Rose Wakshull, r.N., for operative assistance 
and for aid in the compilation of these data. 
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Fingertip Reconstruction with Palmar Skin 


Flaps" 


E. Mixes Fusco, m.p., Diplomate, American Board of Surgery, Columbus, Obio 


M*** methods have been used to treat the 
fingertip injury, none of them being 
wholly satisfactory. These are amputation at a 
lower level, split-thickness grafting, full-thick- 
ness free grafts, sliding flaps and healing by 
granulation. 

The essential requirement of all resurfacing 
procedures is a covering which Is similar to the 
original. In the fingertip the desirable charac- 
teristics are padding, tactile sensitivity, color 
and appearance. 


ANATOMY 


The fingertip is notable for its rich arterial 
plexus. (Fig. 1.) This plexus is the reservoir 
formed by the volar digital arteries, two in 
number. The take of any graft is enhanced by 
the presence of a rich capillary bed in the host 
site. Within a matter of hours fine capillaries 
from the host penetrate the graft, and union is 
well established in seven or eight days. 

The fingertip is also notable for its tactile 
sensitivity. This is provided by a fine network 
of nerve filaments in the tip closely paralleling 
the arterial rete. These fibrils are provided with 
end organs, the pacinian corpuscles. The fibrils 
first appear in the graft in three weeks, with 
complete regeneration occurring in six or eight 
months. 


HISTOLOGY 


In order to study the characteristics of 
human skin in different locations, sections were 
cut routinely from autopsy subjects. These 
were white males of middle age and of varying 
occupation. The cause of death was not related 
to the skin studies. 

The results are incorporated in Figure 7. The 
skin of the fingertip is notable for its thick 
corneal and epidermal layers. The tissue which 
approaches fingertip skin in appearance is 
palmar skin. The tissue which is least similar is 
abdominal skin. 


* From the Department of Surgery, Ohio State University, Columbus, Ohio. 
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METHOD 


The use of palmar skin in fingertip injuries 
is not new. Cases utilizing palm skin have been 
reported by Jones, Gatewood and Hans May. 

The present series totals sixteen cases, with 
two failures. In this method the palmar skin is 
utilized as a full-thickness single pedicle flap 
which includes a small amount of fat. The 
operation is carried out in three stages under a 
local or general anesthetic. The patient can 
be ambulant. 

In the first stage surgical toilet of the hand 
is carried out using green soap, ether and alco- 
hol. A flap is fashioned from the palm with the 
base proximal to take advantage of the arcuate 
arteries. (Fig. 2.) At the base of the thumb it is 
possible to incorporate the artery itself into the 
base of the flap. The length of the flap should 
not exceed a 3:1 ratio with the width. After 
the flap is raised, the sides are drawn together 
easily with interrupted sutures of silk. (Fig. 3.) 

The flap is then attached to the fingertip with 
interrupted sutures of silk. (Fig. 4.) A slip of 
petrolatum-impregnated gauze is wrapped 
around the pedicle and under the finger. The 
finger is immobilized by an elastic dressing. 
(Fig. 5.) 

Simultaneous finger flaps were done in two 
cases. (Fig. 6.) 

The second stage is carried out in twelve 
days. At this sitting the pedicle is infiltrated 
with novocain and severed. The pedicle is 
usually very thick and highly vascular. No 
attempt is made to reshape the flap. 

The third stage, reshaping of the flap, is 
carried out a week later. In half the cases very 
little revision was necessary. 


SUMMARY 


Sixteen cases of fingertip reconstruction 
utilizing palmar skin in the form of a single 
pedicle flap are reported. There were two fail- 
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Fic. 1. Superficial blood supply of palm. Fic. 2. Outline of flap. 
Fic. 4. Flap attached to finger. 
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ures in this series. Histologically, palmar skin 2. Hutcnison, J., Toucu, J. S. and Wysurn, G. M. 
appears more suitable for fingertip reconstruc- Regeneration of sensation in grafted skin. Brit. J. 


! . ‘ Plast. Surg., 2: 82-94, 1949. 
tion than skin from the thigh or abdomen. 3. Day, H. F. Immediate flap grafts following trauma 


of the fingers. New England J. Med., 218: 758-799, 
REFERENCES 1938. 
4. Reep, J. V. and Harcourt, A. K. Immediate full 
1. GarEwoop. Plastic repair of finger defects without thickness grafts to finger tips. Surg., Gynec. & 
hospitalization. J. A. M. A., 87: 1479, 1926. Obst., 68: 925-929, 1939. 


ONE-FOURTH Of all cases of thyroid malignancy develop in a pre-existing 
benign adenoma. Very rarely does it occur in a patient with Graves’ disease. 
Almost all cases, of course, develop primarily as a malignant growth. When 
it once occurs, spread is apt to be via the cervical lymphatics and by direct 
extension causing dysphagia, hoarseness and dyspnea. Prognosis has been 
poor in spite of radical surgery, but radiotherapy and radioactive iodine are 


proving helpful. (Richard A. Leonardo, M.D.) 
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A Modified T-tube Following 
Choledochostomy 


GeorceE M. Saypot, m.p., Diplomate, American Board of Surgery, New York, New York 


From the Department of Surgery, New York University 
Post-Graduate Medical School, and the Fourth Surgical 
Division (N. Y. U.), of Bellevue Hospital and the Uni- 
versity Hospital, New York, N. Y. 


exploration of the common bile 
duct most surgeons employ a T-tube for 
drainage. After eight to ten days it is common 


ing procedures. These have not always suc- 
ceeded. Stones have been unable to pass the 
short arm of the tube which may obstruct 
them; stones have been visualized within the 
lumen of the tube on cholangiography, as well 
as adhering to the lumen of the removed 


T-tube. (Fig. 1A, B and C.) 


1A 


1B 


Fic. 1A and B. A, cholangiogram showing overlooked stones in common hepatic duct. At least fifteen stones had 

{ been removed from the bile ducts at the time of cholecystectomy and choledochostomy. B, cholangiogram of 
same patient six months later. Despite repeated flush technics, stones are still seen in the common hepatic duct. 
There is also a suggestion of stones in the transverse limb of the T-tube. 


practice to perform cholangiography in order 
to rule out any overlooked pathologic condi- 
tion, notably stones. 

We have encountered cases of overlooked 
stones, often of a soft mixed type, which appear 
in the common hepatic duct above the upper 
short limb of the T-tube. In an effort to aid 
their movement inferiorly in the hope that they 
might pass a previously dilated sphincter, or at 
least lodge in the surgically more accessible 
common bile duct, we have used various flush- 
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In one patient after choledochostomy the 
T-tube ceased draining twenty-four hours post- 
operatively. Cholangiography was done and 
this revealed an obstruction of the upper short 
limb. (Fig. 2A.) The T-tube was removed and 
found to be completely obstructed by a blood 
clot in the upper short limb. (Fig. 2B.) 

It was decided then that the standard T-tube 
was unnecessary because it may obstruct bile 
flow and, often, the passage of overlooked com- 
mon hepatic duct stones. Therefore a modified 


> 
‘ 
fen 
» 
4 
4 
4 e - 4 


Fic. 1C. Photograph of removed T-tube, same 
patient. One stone came out with the tube and two 
stones were found in the transverse limb. 


Fic. 2A. Cholangiogram suggests abnormality in 
upper limb of transverse arm of T-tube; right hepatic 
duct fills poorly. 


Fic. 2B. Photograph of removed T-tube, same 


patient as Figure 2A. Shows a blood clot which com- 
pletely occluded upper limb. 
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Practical Surgical Suggestions 


Fic. 
T-tube. 


3. A, photograph showing a view of the modified T-tube. B, photograph showing second view of the modified 


Fic. 4. Cholangiogram showing modified T-tube in patient who had one stone removed from the lower end of the 


common bile duct. 


Fic. 5. Cholangiogram showing modified T-tube in patient who had multiple small stones removed from the bile 


ducts. Defects in common bile duct are two air bubbles. 


T-tube has been used. It consists simply of the 
long arm and 1.5 cm. transverse tabs of rubber 
representing the upper and lower limbs. The 
full thickness of transverse tube with lumen 
has been removed. (Fig. 3A and B.) 

All surgeons do not fix T-tubes to the skin as 
a precaution against their being inadvertently 
removed. The writer uses this routinely, taking 
a stitch to the skin and tying snugly around 
the long arm about 3 cm. from its point of 
emergence through the skin wound. This pro- 
vides the slack necessary for motion of the tube 
with respirations. This step is taken with the 
modified tube, for without it the tube could be 
accidentally removed. 


The modified T-tube has been used in the 
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last three patients following choledochostomy 
for stones. In one case a single stone was re- 
moved, and in two cases multiple small stones 
were removed at operation. (Figs. 4 and 5.) 


SUMMARY 


A modified T-tube has been described which 
has the advantage of allowing free flow of bile 
and permitting passage of overlooked stones in 
the common hepatic duct to the more accessi- 
ble common bile duct. Here they are more 
amenable to dissolution by flush technics or 
removal by reoperation when necessary. It has 
the additional incidental advantage of being 
removable with no discomfort to the patient. 
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Twin-bladed Scar Knife 


Josepu E. BELLas, M.p., Diplomate, American Board of Surgery, Peoria, Illinois 


NY surgeon who has made a new incision 
A through an old scar or has excised an old 
incision has often been dissatisfied with the 
irregular healing and the non-cosmetic appear- 
ance of the’new scar. An endeavor to overcome 


not be possible to approximate the edges, or 
approximation may be secured only under 
tension. Both of these effects are undesirable. 

I believe that the twin-bladed scar knife, 
used with a few precautionary instructions, 


Fic. 1. Adjustable twin-bladed scar knife with removable blades. 


these objections led to the development of the 
adjustable twin-bladed scar knife* illustrated in 
Figure 1. 

We find the use of a single scalpel for the 
excision of a scar to be generally unsatisfactory. 
The first incision on one side of the scar pre- 
sents no difficulties but, because of the lack of 
fixation of one edge and the unpredictable pull 
of underlying scar bands, the second incision 
often terminates as a design resembling the 
free-form lines of some modern art halluci- 
nation. Needless to say, this second edge does 
not lend itself to cosmetic approximation with 
the first. The only manner in which a surgeon 
using a single scalpel can avoid this dilemma 
is to make a wide excision, well beyond the 
limits of the underlying scar bands. Unless 
there is adequate loose skin to spare, this 
procedure may pose another problem: it may 

* The construction of the twin-bladed scar knife was 


made possible by the helpful cooperation of the Ameri- 
can Safety Razor Corporation, Brooklyn, N. Y. 


615 


\/ 


Fic. 2. Incisions around various scars. Parallel in- 
cisions for construction of tube grafts. 


will overcome most of the problems associated 
with elongated scars. The instructions follow: 
1. Adjust the blades in parallel fashion to 
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Practical Surgical Suggestions 


cut beyond the width of the scar. Adjustments 
can be made from 3¢ to 114 inches. Conserve 
skin if necessary. If the scar is too wide, adjust 
the blades for the average width of the scar; 
the final result will at least be a definite im- 
provement on the original appearance. 

2. With the skin around the scar placed 
under stretch, make the planned incision under 
medium pressure. Excessive pressure on the scar 
knife may serve to bunch up too much skin 
within the limits of the parallel blades; then, 
although the edges are straight and even, the 
last half of the incisions will be found to have 
diverged. 

3. The parallel incisions should be begun and 
terminated a little short of the longitudinal 
limits of the scar. The ends of the parallel 
incisions can then be connected by converging 


V-shaped extensions with a single scalpel as in 
Figure 2. 

4. Further dissection carried more deeply, 
along with excision of the scar, may now be 
accomplished with the single scalpel. 

It should be quite obvious that the utiliza- 
tion of longer bolts in the construction of this 
instrument would permit of greater separation 
of the parallel blades than is possible with the 
instrument illustrated herein. This may be de- 
sirable in some instances. . 

Although the twin-bladed knife was origi- 
nally intended for the removal of scars, it has 
become apparent that, in situations in which 
incisions are necessary in the formation of 
whole-thickness, pedicle and tube grafts, the 
application of the twin-bladed knife may be 
found very useful. 
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CASE REPORTS 


Carotid Body Tumor 


A REVIEW OF THE LITERATURE AND REPORT OF AN UNUSUAL CASE 


Ws. E. FLETCHER, M.D. AND J. HAROLD ARNOLD, M.p., Dayton, Obio 


From the Departments of Surgery of the Brown General 
Hospital, Veterans Administration Center, Dayton, Obio, 
and the Cincinnati General Hospital, Cincinnati, Obio. 


—— von Haller described the carotid body 
in 1743 slightly less than 300 cases of 
carotid body tumor have been reported. Re- 
cently, at the Brown Veterans Hospital in 
Dayton, Ohio, a case of carotid body tumor 
with some interesting features was diagnosed 
and the patient was operated upon. Although 
there are articles in the literature which ade- 
quately cover the diagnosis and treatment of 
the condition, we herein present our case in 
view of the treatment involved and the compli- 
cations which arose. 

The first carotid body tumor was described 
by Marchand” in 1891; however, the first 
surgical removal of such a tumor was performed 
by Riegner®* in 1880. Albert,' in 1889, was the 
first to remove a carotid body tumor without 
ligation of the carotid vessels; but in his case, 
the tumor recurred within one year. Scudder” 
reported the first case in the United States, a 
tumor of nine years’ duration. 

Incidence. The sex incidence of carotid body 
tumors is equal. In McNealy and Sweitzer’s 
series'® the average age at which patients were 
first seen was forty-five years. Harrington et 
al. report that their youngest patient was 
seven years old, and their oldest, seventy-three 
years. A familial tendency is sometimes demon- 
strated among the cases cited in the literature. 
In one instance the father, three sisters and 
two brothers had similar tumors. The carotid 
body tumor is usually unilateral, but in the 
largest series reported?* five of 159 cases, or 3 
per cent, were bilateral. The Hines Veterans 
Hospital® reports four cases of carotid body 
tumor ina series of 18,949 malignant tumors 
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which covers a seventeen-year period ending in 
1948. 

Anatomy and Physiology. The carotid body 
occurs bilaterally and is located at or near the 
bifurcation of the common carotid artery. It is 
attached to the bifurcation by a firm connec- 
tive tissue band, is usually ovoid in shape, 
averages 6 by 4 by 2 mm. in size and varies in 
color from brownish red to gray. The structure 
possesses a fibrous capsule with fibrous septa. 
The blood supply is derived from a small artery 
arising from the internal, external or common 
carotid arteries. The smaller vessels reach the 
parenchyma by means of the dividing fibrous 
septa. These usually show marked vascularity. 
The organ is richly supplied by nerve fibers of 
sympathetic and parasympathetic origin. The 
sympathetic fibers are derived from the cervi- 
cal sympathetic ganglia and the parasympa- 
thetic fibers accompany the vagus, hypoglossal 
and glossopharyngeal nerves. Like all organs 
of the body the carotid body becomes small and 
atrophic with the advance of age. 

Histologically, the carotid body consists of 
fibrous stroma and parenchyma. The fibrous 
stroma consists of a capsule and fibrous septa, 
which divide the parenchyma into compart- 
ments. This stroma is rather tough, contains 
a rich network of vessels and nerves and an 
occasional ganglion cell. The parenchyma 
consists of large polyhedral or cuboidal cells 
which are arranged into alveoli, sheets or 
strands. The cytoplasm is finely granular 
and chrompositive in fresh specimens. The 
nuclei are oval or round, small, hyperchromatic 
and are usually eccentrically placed. 

The function of the carotid body is not well 
understood; however, it has recently been 
shown that it is not associated with the carotid 
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Carotid Body Tumor 


sinus in controlling blood pressure and chemical 
blood changes. Bilateral removal produces no 
deleterious effects; and in a few instances con- 
genital, bilateral absence has been reported. 
Tumors of the carotid body, either unilateral 
or bilateral, do not commonly produce symp- 
toms such as convulsive seizures, fainting or 
dizziness all of which are referable to an ab- 
normal function of the carotid sinus. 

Pathology. Neoplasm is the only known 
pathologic lesion of the carotid body. It is 
usually ovoid and is bound to the carotid 
bifurcation by a dense, fibrous capsule. It is 
reddish brown in color, lobulated and variable 
in size. In various reported series 0 to 50 per 
cent of cases show malignant changes. In the 
malignant forms of the tumor regional metas- 
tases to lymph nodes are frequently seen, 
though only occasionally do disseminated 
metastases occur. The Lahey Clinic!* reported 
no evidence of malignancy in twenty-two cases, 
and LeCompte" found no microscopic signs of 
malignancy in seventeen cases. In the latter’s 
review of the literature, however, he found two 
cases with local lymph node metastases. Mac- 
Comb" reported five malignant tumors of ten 
cases. Harrington, Clagett, and Dockerty® re- 
ported an incidence of 50 per cent; and Gratiot! 
found that microscopically, 15 to 20 per cent 
of his cases were malignant. An extremely oppo- 
site result is deducible from Willis’ state- 
ments*! that carotid body tumors are benign, 
slowly growing, circumscribed masses without 
metastases. 

Microscopically, the carotid body tumor 
shows two forms: the alveolar and the peri- 
theliomatous. The former reveals large islands 
of polyhedral cells separated by vascular fibrous 
septa, and many endothelial cells may be seen 
between the alveoli and the walls of the blood 
sinuses. Some tumors show deposition of blood 
pigment in the stroma. The peritheliomatous 
form reveals smaller irregular cell units ar- 
ranged in sheets, strands and nests, which are 
separated by vascular fibrous septa. The cells 
are mainly polyhedral, with abundant granular 
eosinophilic cytoplasm and _ hyperchromatic 
nuclei. Giant cells are common when malig- 
nant changes supervene. 

The majority of tumors reported in the 
literature weighed less than 50 gm. The largest 
tumor described was one of 190 gm., removed 
by Reid,” while Keen and Funke" reported 
one of 100 gm. The tumor in our case weighed 
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104.5 gm. and is therefore the second largest 
carotid body tumor reported. 

In one series® eight patients with malignant 
tumors who survived surgery were traced. Two 
of the eight died of local recurrences eight and 
ten years, respectively, after operation. In a 
review of the literature through 1927, only 
two cases of carotid body tumor with distant 
metastases were found. Donald and Crile* re- 
ported a case with metastases to ribs and verte- 
brae. Pendergrass and Kirsh?! made a diagnosis 
of angiosarcoma, which was later changed to 
carotid body tumor with metastases to lungs, 
liver, left parietal bone, vertebrae, pelvis, 
femur and ribs. 

Symptoms and Diagnosis. The carotid body 
tumor is generally a painless, slow-growing 
mass in the superior-anterior triangle of the 
neck, projecting out from under the border of 
the sternocleidomastoid muscle. It is usually 
present for years before a correct diagnosis is 
made. The majority of the symptoms that 
bring patients with this condition to the doctor 
are due to pressure of the tumor on neighboring 
structures. Consequently, fainting may be due 
to the Adam-Stokes syndrome which, accord- 
ing to Gratiot,‘ is present in 3 per cent of cases. 
Hoarseness, dysphagia and dyspnea are found 
when the tumor presses inward on the pharynx 
and larynx. Horner’s syndrome is present when 
the mass presses posteriorly upon the cervical 
sympathetic chain. Mydriasis, exopthalmus, 
cough, tinnitus and various head and facial 
pains have also been described. 

One fairly constant characteristic of a caro- 
tid body tumor is that it is relatively more 
freely movable in the horizontal than in the 
vertical direction. As demonstrated in the fol- 
lowing case report the tumor could be com- 
pressed; however, when the pressure was 
released, the mass slowly returned to its origi- 
nal size. A bruit or thrill may be observed, or 
the tumor may even pulsate; yet, it is the con- 
sensus of opinion that the pulsation is trans- 
mitted and not expansile. The tumor lies deep 
in the neck, and the overlying skin is usually 
freely movable over the mass. The bruit may 
be abolished by carotid compression. Idbohrn’ 
reported the value of carotid angiography in 
the diagnosis of carotid body tumors. By in- 
jecting one carotid artery and compressing the 
other, information may be gained as to the 
extent of the collateral cerebral circulation. 
The tumor will be outlined as soft tissue mass, 
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within which the dye is visualized because of 
its marked vascularity. 

The first correct preoperative diagnosis was 
made by Klopfenstein in 1895. Phelps, Case and 
Snyder,’ in a series of 159 cases, reported a 
correct preoperative diagnosis in twelve, an 
incidence of 7 per cent. Harrington et al.’ made 
a correct preoperative diagnosis in 15 per cent 
of their cases. 

Differential Diagnosis. Theconditions which 
are to be differentiated from carotid body 
tumor are branchial cyst, neurofibroma, caro- 
tid aneurysm, tuberculous adenitis, metastatic 
tumor lymph nodes and lymphoma. The condi- 
tion most commonly confused with a carotid 
body tumor is branchial cleft cyst. This usually 
lies lower in the neck and is more inclined to 
bulge outward; and a sinus tract may be 
palpable subcutaneously. Aberrant thyroid 
tissue, if multiple, offers no problem. A single 
aberrant thyroid nodule does not tend to en- 
large under the mandible. Carotid aneurysm 
is expansile, and is more likely to have a thrill 
and a “whirring” bruit. There may be a history 
of trauma, syphilis or evidence of arteriosclero- 
sis. Tuberculous adenitis was at one time 
thought to be first in the differential diagnosis, 
but its decreasing incidence has made it less 
apt to be confused with carotid body tumor. 
Tuberculous lymph nodes are more commonly 
fixed, matted and may show signs of suppura- 
tion or caseation. The firmness, irregularity and 
rapidity of growth of metastatic masses in the 
neck will serve to differentiate them from caro- 
tid body tumors. Lymphomas grow rapidly and 
are more commonly multiple. In view of the 
few carotid body tumors seen it is likely that 
the correct preoperative diagnosis will seldom 
be made. In view of the high mortality rate 
involved, however, it is important that every 
effort be made to have an early, correct, pre- 
operative diagnosis, so that the surgeon will be 
prepared to cope with the problems which may 
arise. 

Treatment. Surgical excision seems to be 
- the only effective treatment for carotid body 
tumor. The patient reported in this paper was 
treated with x-ray in 1932, but there was no 
resulting decrease noticeable in the size of the 
tumor. Phelps et al.?* treated several cases 
with x-ray or radium, also without success. In 
our case we could find no instance of regression 
or disappearance of a carotid body tumor after 
irradiation therapy. 


Carotid Body Tumor 


In view of the high mortality associated with 
ligation of the internal carotid artery, methods 
and devices for increasing the cerebral circula- 
tion have been devised and are described in 
the literature. Several authors have recom- 
mended digital compression of the common 
carotid artery preoperatively. Lahey recom- 
mends compression for ten minutes three times 
a day if no symptoms of cerebral anoxia be- 
come evident. He further states that compres- 
sion should be carried out in any case of tumor 
of the neck, if there is a possibility that the 
carotid artery will have to be ligated. This test, 
however, seems to be of relative value only. 
If symptoms of cerebral anoxia do develop, the 
patient will most likely not be able to with- 
stand ligation; on the other hand if no symp- 
toms develop, it does not mean that the patient 
is assured of avoiding a hemiplegia postopera- 
tively. Lahey'* reports two postoperative 
deaths out of six patients who received pre- 
operative carotid compression. There have 
been several mechanical devices designed to aid 
the patient in the performance of carotid 
compression. 

Technical Aspects of the Operation. The exci- 
sion of the tumor is commonly performed 
through an incision along the anterior border 
of the sternocleidomastoid muscle, from the 
parotid region to the base of the neck. The 
mass is then seen bulging under the fascia 
overlying the sternocleidomastoid muscle. In 
our case the tumor was firmly adherent to the 
surrounding structures, and dissection was both 
difficult and extensive. The extreme vascularity 
of both the tumor and the surrounding area 
make it necessary to devote much time to con- 
trol the bleeding, so that the important struc- 
tures of the neck are not damaged as a result of 
obscured vision. Proximal control of the com- 
mon carotid artery should be gained early in 
the procedure, either with a tape or with a 
Pott’s clamp. By this device, if neurologic 
symptoms develop, the operation can be termi- 
nated without excision of the tumor. 

The tumor, as in our case, often surrounds 
the bifurcation of the carotid. Such an arrange- 
ment led Gratiot‘ to suggest that the tumor be 
removed in sections, in order to expose and 
protect the internal carotid artery. He also 
advocated removal in two stages, utilizing the 
first stage to obtain proximal control of the 
carotid. The high incidence of hemiplegia and 
the subsequent high mortality, after ligation 
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of the internal carotid, prompted Lahey, in 
two different reviews, '*:!4 to make the following 
recommendation. If the tumor is benign, and it 
is apparent that it will be necessary to ligate 
the internal carotid artery, the operation should 
be terminated without removing the tumor. 
However, from a review of some of the articles 
which deal with the technical aspects of the 
operation, it seems apparent that in the larger 
tumors the surgeon is apt to commit himself to 
ligation by the time he is able to determine if 
the growth is resectable. 

MacComb" recommends the use of heparin 
postoperatively in cases in which the internal 
carotid artery is occluded. In his own series, 
however, after hemiplegia appeared in two 
cases, heparin was ineffectual. Heparin was 
begun in our case on the third postoperative 
day; on the fifth postoperative day the patient 
had a 50 cc. hemorrhage into his wound, even 
though his clotting time and prothrombin time 
were normal at the time. 

Mortality. It is very important to consider 
the mortality rate following excision of a ca- 
rotid body tumor, because of the usual benign 
nature of the growth and the usual slow course 
which is accompanied by a paucity of symp- 
toms. As has been previously mentioned Lahey 
doubts if a carotid tumor should be removed 
at all, unless there is clinical evidence of malig- 
nancy. He gives figures of 20 per cent mortality 
from excision without ligation, and 50 per cent 
mortality from excision with ligation. This high 
mortality rate corresponds with the figures 
reported by other authors. Phelps, Case and 
Snyder®* reported a mortality rate of 24 per 
cent, most of the deaths occurring in cases in 
which the internal carotid artery was ligated. 
Donald and Crile* ligated the internal carotid 
artery in half of their cases, with a postopera- 
tive mortality of 30 per cent. MacComb" re- 
ported ten surgical cases, in three of which the 
tumor was resected without ligation. Of the 
remaining seven patients, four died in coma, 
all with hemiplegia. This resulted in 58 per cent 
mortality in patients with ligation, and 40 per 
cent in patients without ligation. Harrington 
et al.® quoted a mortality rate of 20 per cent, 
all of the deaths being in the group with liga- 
tion. In their series the artery was ligated in 
nine instances. The average age of the patient 
that succumbed after ligation was fifty-three 
years, as compared with an average age of 
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thirty-one years in the group which survived 
ligation. 

Many of the operations mentioned in the 
reports that were reviewed were done before 
the age of antibiotic therapy. Furthermore, 
many of the advantages of transfused whole 
blood were not available at the time. It is 
probably for these reasons that the mortality 
rate among the non-ligated patients was higher 
than it would be these days in cases of surgi- 
cally removed carotid body tumors. However, 
it seems doubtful that the mortality rate fol- 
lowing ligation of the internal carotid artery 
could be lowered, since there is no satisfactory 
means of selectively increasing the cerebral 
blood supply to the ischemic area. Such a dis- 
covery would be a great help in surgery of the 
neck with its attendant complications. 

The procedure favored at this time is re- 
placement of the resected segment of internal 
carotid artery with either an arterial or a 
venous graft. The superficial femoral vein is 
easily accessible and adequate for this use. 


CASE REPORT 


A fifty-eight year old, Negro male was ad- 
mitted to Brown General Hospital on August 
31, 1951. He reported that in 1924 he had 
noticed a non-tender mass in the right side of 
his neck one day after having had a right lower 
molar tooth pulled. Within three days there- 
after the mass enlarged greatly, growing only 
slightly, however, within the past twenty- 
seven years. In all that time the mass remained 
non-tender and caused the patient no distress, 
except for occasional discomfort on turning his 
head. He found also that he had to buy shirts 
with larger neckbands. There was no history 
of trauma to the neck, the patient had not 
noted any other similar masses on his body, and 
he denied any occurrence of buzzing in his 
head. There had been no loss of weight, no 
anorexia and no malaise. His only complaint 
at the time of admittance was that in the past 
two months he had noted intermittent blurring 
of vision. He also stated, however, that he was 
near-sighted in his left eye and that his vision 
had always been poor. In 1918, 1940 and 1944, 
the patient had treatment for syphilis. He was 
admitted to the hospital in 1932 at which time 
he was told that he had a “neck tumor,” for 
which surgery was not advised. At that time he 
was treated with x-ray irradiation, as a result of 
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Carotid Body Tumor 


which the tumor decreased slightly in size. No 
tissue diagnosis was made. 

From his history it was learned that the 
patient had been a coal miner for twenty years, 
and that in the past few years he had been a 
cook with a traveling circus. He had always 
been in good health, with no history of tubercu- 
losis, diabetes or epilepsy. 

A system review was negative except for in- 
termittent, easily controlled episodes of epi- 
staxis in the past five years, and slight bleeding 
from hemorrhoids. 

The physical examination was essentially 
negative except for findings in the eyes, neck 
and pharynx. The right pupil was definitely 
smaller in diameter than the left, and the right 
eyelid was ptosed. On the right side of the neck 
there was a mass extending from the right 
parotid area down to a point 3 cm. above the 
clavicle. The mass projected anteriorly from 
under the sternocleidomastoid muscle and a 
soft systolic bruit could be heard over it. When 
compressed the mass returned slowly to its 
former size. No thrill could be felt, but the 
mass was questionably expansile. Pulsations 
were felt in both supraclavicular areas. The 
mass was relatively fixed in the vertical direc- 
tion, but could be moved freely from side to 
side. In the right tonsillar fossa dilated vessels 
were seen over a pulsating bulging mass. There 
were no neurologic signs to indicate cranial 
nerve involvement. A diagnosis of carotid 
body tumor was made, but several other possi- 
ble diagnoses were offered at the same time. 
(Fig. 1.) 

The serology was negative. Complete blood 
count and urinalysis were within normal limits. 
Chest x-ray showed some increased broncho- 
vascular markings, but was otherwise normal. 
X-rays of the neck showed a soft tissue mass in 
the previously described position. 

On September 8, 1951, right carotid angio- 
grams and biopsy of the mass were done under 
local anesthesia. The tumor was highly vascu- 
lar and gelfoam® packing was used to control 
the hemorrhage. During this procedure the 
right common carotid artery was occluded with 
a Pott’s clamp for twenty minutes, without 
any neurologic signs. The angiograms showed 
a collection of the dye in cystic-like spaces 
within the mass, and the biopsy was reported 
as carotid body tumor. No malignant cells were 
seen. 

On September 27, 1951, the tumor was ex- 


Fic. 1. Preoperative illustration. 


cised under endotracheal ether anesthesia. An 
incision was made along the anterior border of 
the sternocleidomastoid muscle from the mas- 
toid process to the clavicle. The entire field was 
highly vascular, necessitating frequent packing 
of the wound. It was found that the tumor 
mass surrounded the bifurcation of the carotid, 
and involved the right internal jugular vein and 
vagus nerve. An attempt was made to separate 
the mass from the surrounding structures, but 
the carotid artery was inadvertently opened 
twice during the difficult dissection. It was then 
decided to sacrifice the common carotid and its 
two major branches, the internal jugular vein 
and the vagus nerve, with the tumor. (Figs. 2 
and 3.) 

Postoperatively, the patient had some mild 
respiratory distress, which cleared on the sec- 
ond day. On the third postoperative day it was 
noted that his tongue protruded to the right, 
and that the right half of the soft palate did 
not rise. A slight droop of the right angle of the 
mouth was noted. At no time did the patient 
show signs of hemiplegia or neurologic changes 
other than those already mentioned. 

The patient became ambulatory on the sec- 
ond postoperative day. On the third post- 
operative day, he was started on intermittent 
intramuscular heparin, with the clotting time 
kept at three times normal. On the fourth post- 
operative day the drains were removed. At 
that time 50 cc. of blood was drained from the 
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Fic. 2. Gross specimen, opened. Note internal carotid artery in center of specimen. 


Fic. 3. Photomicrograph of representative area of carotid body tumor. 
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lower pole of the wound. On the fifth post- 
operative day the patient complained of dizzi- 
ness and fell to the floor. He began to bleed 
from the neck and complained of respiratory 
distress. He was taken to the operating room, a 
large clot was removed from the wound which 
was packed open, and a tracheotomy was 
performed. The patient, however, recovered 
from the hemorrhage complication and gradu- 
ally improved. The wound healed by granula- 
tion and a secondary closure was not necessary. 
On his last examination, eight weeks post- 
operatively, the patient still had a Horner’s 
syndrome on the right and evidence of injury to 
the right glossopharyngeal, vagus and hypo- 
glossal nerves. The palsies, however, had 
improved since discharge from the hospital. 

Comment. In retrospect, this patient was 
fortunate to have survived the extensive sur- 
gery which necessitated ligation of the internal 
carotid artery. According to Harrington® this 
patient, at the age of fifty-eight years, is in the 
age group in which hemiplegia and coma 
usually develop, with resulting death after in- 
ternal carotid ligation. If it had been techni- 
cally feasible, the procedure of choice would 
have been a vascular graft. However, the 
tumor extended so far superiorly that an 
anastomosis would have been impossible except 
by the non-suture method of Blakemore and 
Lord. Therefore, we believe it would have been 
wiser to decide against excision of the tumor 
after the biopsy revealed no evidence of 
malignancy. 


SUMMARY 


1. The literature concerning carotid body 
tumors has been reviewed. 

2. The case of a carotid body tumor of 
twenty-seven years’ duration and 104.5 gm. in 
weight, the second largest reported in the litera- 
ture is presented. 

3. In view of the high mortality rate after 
internal carotid artery ligation, the importance 
of correct surgical treatment is emphasized. 
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Importance of Survey Radiograph of the 
Abdomen in Surgery 


Lewis E. Errer, m.v., Diplomate, American Board of Radiology, AND SAMUEL M. Rice, M.p., 
Warrendale, Pennsylvania 


r 1940 Crossen and Crossen! compiled 485 
cases of foreign body left in the abdomen 
after surgery. Of these, retained sponges were 
found in 307 cases and in about one-quarter of 
the total cases a surgical instrument or associ- 
ated article was found. Forceps was the type of 
instrument most frequently lost. In the 121 
cases presented by them, forceps and hemostats 
were left in ninety-five cases, surgical needles in 
eleven cases and miscellaneous objects such as 
scissors, shoe-horn retractor and anastomosis 
buttons in the remaining fifteen cases. The 
seriousness of the situation before the anti- 
biotic era was indicated by the fact that there 
was a high mortality in cases presented by 
several Practically all 
who have investigated the subject agree that 
there is no absolute guarantee against the oc- 
currence of such an accident. The large number 
of intestinal coils and their intricate arrange- 
ment result in the formation of innumerable 
pockets into which a sponge or instrument may 
sink and quickly be lost from view. It has been 
pointed out that persistent gastrointestinal 
symptoms in a patient who has undergone 
surgery call for x-ray examination.!~**° 

The purpose of this report is to present two 
patients in whom foreign bodies were left in 
the abdomen at operation. In the first case a 
Jackson vaginal type of retractor was left. This 
woman underwent five previous abdominal 
operations without x-ray examination or evalu- 
ation of any kind. The other patient had a 
retained x-ray detectable sponge which was 
missed on a postoperative barium enema ex- 
amination. No preliminary survey radiograph 
of the abdomen had been made. 


CASE REPORTS 


Case 1. A forty-two year old apprehensive 
white woman came into the clinic with a chief 
complaint of constant abdominal soreness and 
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pressure of many years duration. The condi- 
tion was aggravated by changes in position, 
especially forward bending. ‘‘At times,” she 
said, “it feels as if something moves in me.” 
She also complained of occasional epigastric 
pain with radiation through to the back and 
intermittent pain on urination. 

The patient had undergone five previous 
abdominal operations performed by five differ- 
ent surgical teams. There had been no previous 
x-ray examinations. The first operation, in 
1938, was an appendectomy for “sore side and 
stomach” without much relief of these symp- 
toms. In 1939 a partial hysterectomy was 
carried out for the removal of “‘tumors.” This 
resulted in partial relief of the abdominal 
symptoms until 1941 when the abdominal 
pain again became more severe; the pain was 
especially aggravated by bowel movements. In 
1943 she had an operation for “adhesions,”’ 
again with partial relief of the abdominal symp- 
toms. The surgeon told the patient that he had 
gotten into a “tougher job than was antici- 
pated.”” In 1951 the abdominal soreness re- 
turned as before and she had another “‘adhe- 
sion”’ operation performed without any relief. 
In November, 1952, the patient was told that 
she had another “‘tumor on the uterus” and 
that still another operation was necessary. A 
laparotomy was performed and the surgeon 
said he could not remove the “‘tumor” be- 
cause he could not get through the “‘adhesions.” 

Prior to 1936 the patient had five children 
without difficulty. She had not menstruated 
since the operation in 1939. 

The general physical examination was es- 
sentially negative except for the findings in the 
abdomen. The abdominal examination revealed 
a doughy protuberant abdomen with three 
operative scars. The scar in the right lower 
quadrant measured 12 cm. Two midline opera- 
tive scars extended from the umbilicus to the 
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Fic. 1. Anteroposterior survey radiograph showing a Jackson type vaginal retractor lying obliquely in the left lower 
abdomen. 


Fic. 2. Lateral view showing the rectractor lying in the posterior portion of the abdomen. 


Fic. 3. Upright lateral view after barium meal showing the instrument lying in the pelvic inlet. 


symphysis pubis and each measured 17 cm. in 
length. The liver, spleen and kidneys were not 
palpable, nor could any other abdominal 
masses be felt. There was, however, exquisite 
non-localized pain on deep palpation of the 
abdomen. The pelvic examination revealed a 
marital introitus, normal cervical stump and 
vagina. No evidence of the uterus or parametria 
could be felt. A hard, movable block-like ob- 
ject was palpated in the suprapubic area by 
bimanual examination. This object struck the 
examining finger when pressure was applied in 
the epigastric area. The patient winced and 
complained of pain that was similar to the pain 
she had been experiencing over the years. The 
object did not appear to be bound down and 
was freely movable by bimanual examination. 
The rectal examination was negative except 
for a few anal skin tags. 

A thorough laboratory evaluation revealed 
no evidence of significant abnormality. 

A postero-anterior roentgenogram of the 
chest showed no evidence of abnormality in 
either lung field and the heart and aorta ap- 
peared normal. A survey radiograph of the 
abdomen revealed a large metal retractor of 
the Jackson vaginal type lying obliquely in the 


lower abdomen, extending to the brim of the 
pelvis and upward toward the left hypo- 
chondrium. (Fig. 1.) A lateral view showed 
that this metallic object lay in the posterior 
portion of the abdomen with about 5 inches of 
tissue between it and the anterior belly wall. 
(Fig. 2.) In the upright position this object 
was shown to fall into the pelvic inlet and lay 
transversely across it. (Fig. 3.) The dimensions 
of the retractor as measured on the films were 
7 by 49 inches with a blade 144 by 2! inches. 

Complete x-ray examination of the upper 
gastrointestinal tract and gallbladder was per- 
formed and no abnormality was discovered. 
Similarly, a barium enema examination of the 
colon showed no evidence of abnormality and 
no actual impingement of the foreign body 
upon the large bowel. (Fig. 4.) 

X-ray examinations on different days and in 
the upright and recumbent positions definitely 
proved that the metallic retractor was movable 
to some degree within the abdomen. The re- 
tractor dropped into the pelvis when the patient 
was standing and rotated on its short axis 
through an arc of 180 degrees and go degrees on 
the long axis on subsequent examinations. 


(Fig. 5.) 
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Fic. 4. Barium enema examination showing no actual impingement of the foreign body upon the 


colon. 


5 


Fic. 5. Anteroposterior radiograph of the abdomen with barium meal and gallbladder dye showing 
rotation of the foreign body 180 degrees on its short axis and go degrees on its long axis. 


Such an x-ray examination as the survey 
radiograph of the abdomen was a very easy 
one to make and one which would enable any 
doctor to arrive at the correct diagnosis. The 
fact that this patient had gone for a period of 
fourteen years with a presumptive diagnosis of 
abdominal tumor without the benefit of at 
least a survey radiograph of the abdomen is 
very difficult to explain. 

The operative note follows: 

“The abdomen was opened through a lower 
transverse incision across the previous scars and 
including both recti muscles. On the left side 
adhesions were present which were partially 
freed and then attention directed towards the 
right side in order, if possible, to find a free 
peritoneal cavity. This was done simply to 
enable the operator to get better exposure for 
freeing the adhesions, not because the adhe- 
sions were insurmountable in any respect. On 
the left side the free peritoneal cavity was en- 
countered which contained perfectly normal 
small intestine with no evidence of inflamma- 
tion. Within this free area, which was estimated 
to be about a third of the abdominal space, lay 
the retractor. It showed no evidence of corro- 
sion; it was lying entirely free without being 
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attached at any point. After its removal further 
exploration was not carried out and the abdo- 
men was closed in layers using interrupted silk 
for the fascia. 

“The patient’s postoperative course was en- 
tirely smooth and she volunteered the informa- 
tion that she was relieved of her discomfort 
prior to leaving the hospital on her eighth post- 
operative day.” 

Case. A fifty-four year old white woman 
was seen in the clinic with a chief complaint of 
purulent diarrhea alternating with light blood 
staining and associated with fever of eight 
weeks’ duration. She gave a history of having a 
rectosigmoid resection eight months previ- 
ously. She had done well until eight weeks prior 
to examination when she started to have 
purulent diarrhea, generalized abdominal pain 
and fever. One month previously she had a 
barium enema examination which was reported 
to have shown “diverticulitis.” A survey radio- 
graph of her abdomen revealed the character- 
istic pattern of the radiopaque threads of an 
x-ray detectable sponge in the pelvis. (Fig. 6.) 
She had a plastic operation on the left hip with 
a metallic cup in the acetabulum performed in 

1949. 
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The general physical examination was nega- 
tive except for a temperature of 99°F. Abdomi- 
nal examination showed generalized abdominal 
tenderness, especially pronounced in the supra- 
pubic area. The liver was found to be palpable 
one fingerbreadth below the right costal margin 
and three fingerbreadths in the epigastrium. 
Hard nodules were palpable in the epigastric 
area. The possibility of ascites was thought to 
exist. Rectal examination was negative except 
for exquisite tenderness and fullness palpated 
in the suprapubic area. An extremely foul non- 
fecal odor was noted following the rectal exami- 
nation. The examining finger was covered with 
a yellow purulent exudate. A 2+ albuminuria 
was found on the urine examination. 


COMMENTS 


The practice of routine x-ray examinations 
of the chest has become generally accepted by 
the medical profession in this and other coun- 
tries, especially since World War u. It is now 
believed that a definite clinical indication is not 
necessary in order to have a survey radiograph 
made of the chest. It is well recognized that 
conditions may exist that cannot be found dur- 
ing the most careful physical examination or be 
suspected from the patient’s history. 

Similarly, we believe that a survey radio- 
graph of the abdomen requires no more special 
indication than is required for a survey radio- 
graph of the chest. This premise should need 
no defense in any patient presenting abdominal 
complaints. In the patients under discussion 
the diagnosis by roentgenography is extremely 
easy, as are several other diagnoses; for exam- 
ple, radiopaque renal and biliary calculi and 
changes in the soft tissue shadows of kidneys 
or spleen. Abnormalities in the visualized bones 
and joints may also be very clearly delineated 
by this simple procedure. X-ray detectable 
sponges now being employed in surgery are 
readily diagnosed by means of the preliminary 
survey radiograph of the abdomen. 

In the patients here presented simple palpa- 
tion of the abdomen in the recumbent position 
was not sufficient to reveal the presence of the 
rather large retractor or the forgotten sponge. 
Knowing that the retractor was present one 
could be certain of it by bimanual examination. 
In a situation like the one reported in this 
paper, however, where a patient had been com- 
plaining of abdominal symptoms over a period 
of fourteen years and in which the surgeons 
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Fic. 6. Anteroposterior survey radiograph of the 
abdomen showing typical appearance of x-ray de- 
tectable sponge in the pelvis. 


had made a presumptive diagnosis of tumor 
which it was impossible for them to remove 
because of the mass of dense adhesions around 
it, failure to make an x-ray examination seems 
incredible. It is well known that most tumors 
involving the colon, the small intestine, stom- 
ach, kidney or even the pelvic organs may be 
readily demonstrated on x-ray examination. 
Before proceeding with further surgery it seems 
trite to say that the patient should have had 
the advantage of at least a survey radiograph of 
the abdomen. 

If our patient had been of a tense, nervous, 
demanding type with a history of develop- 
mental stresses and in a domestic situation of 
friction, the statement of “‘at times it feels as 
if something moves in me” might well have 
led to a diagnosis of a neurosis. Unscientific as 
that might have been, it at least might have 
afforded some slight explanation of the failure 
to use the obvious diagnostic method of x-ray 
examination. But such a case as this one demon- 
strates the danger inherent in regarding a pa- 
tient as a neurotic if adequate study, including 
x-ray examinations, has not been made to 
exclude organic disease. 
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Survey Radiograph of Abdomen 


The fact that the x-ray detectable sponge 
was missed on a postoperative barium enema 
examination points up the need for a pre- 
liminary survey radiograph of the abdomen 
before x-ray diagnostic procedures such as 
barium enemas and intravenous pyelograms 
are undertaken. In the case of the patient with 
the retained sponge, dense barium overlying 
the radiopaque threads undoubtedly obscured 
them. X-ray detectable sponges, such as John- 
son and Johnson’s ray-tec,® facilitate the diag- 
nosis of retained sponges after surgery. 


SUMMARY 


The case of a forty-two year old woman has 
been presented who over a period of fifteen 
years had had five abdominal operations with- 
out benefit of x-ray examination. In spite of 
her continued complaints and of a presumptive 
diagnosis of abdominal tumor, this woman was 
reoperated upon three times without any at- 
tempt being made to establish a more definitive 
diagnosis by means of the roentgen ray. In this 
particular patient it is pointed out that the 
simple expedient of a preliminary survey 
radiograph of the abdomen would have made 
the diagnosis obvious and would have relieved 
her of the necessity for probably three useless 
abdominal operations. 

The other case was that of a fifty-four year 
old woman who had a rectosigmoid resection 
eight months prior to examination at our clinic. 
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A postoperative barium enema examination 
had been performed at the hospital where she 
had been operated upon and a diagnosis of 
“diverticulitis” had been made. A preliminary 
radiograph of the abdomen would have clearly 
shown the radiopaque sponge in the pelvis. 
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Massive Contusion of the Myocardium 
Following Cardiac Massage 


GeorceE W. Tuoma, M.pv., Diplomate, American Board of Pathology, Richmond, Virginia 


"ipo of successful resuscitation following 
cardiac arrest on the operating table are 
being reported in increasing number, and it is 
expected that surgeons of the near future, 
regardless of their anatomic regions of practice, 
will be thoroughly familiar with this procedure. 
However, mere reading knowledge of the tech- 
nic of cardiac massage (which is all most sur- 
geons have when confronted with this disaster) 
is far inferior to actual practice on a few dogs; 
here and only here can the operator learn to 
judge the actual compressive effort needed to 
maintain effective circulation. Too little force 
is useless and too much force can result in 
severe myocardial injury, which these patients 
in critical condition can ill afford. It is the 
purpose of this paper to report such an injury 
and to encourage all surgeons to gain first-hand 
experimental training in cardiac massage so 
that future deaths from unexpected cardiac 
arrest may be reduced even further. 


CASE REPORT 


A sixty-five year old Negro man was brought 
to the hospital following an automobile acci- 
dent. The blood pressure was 128/95, pulse 80 
and respirations 18. Aside from injuries sus- 
tained in the accident, physical examination 
revealed no medical disease. The injuries, 
confirmed by x-ray, consisted of the following 
fractures and dislocations: posterior dislocation 
of the right hip with acetabular fracture, and 
comminuted fracture of the left trochanter. It 
was also noted that the patient could not move 
his right lower leg, foot or toes, and a sciatic 
nerve injury was strongly suspected. An at- 
tempt was made to reduce the dislocation under 
anesthesia; both legs were put in skeletal trac- 
tion. X-rays showed incomplete reduction of 
the dislocation and the traction was main- 
tained. Over the next six-week period the 
degree of dislocation was lessened but still not 
completely reduced and no remarkable callus 
could be detected around the left trochanteric 
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fracture. Because of the persistence of sus- 
pected sciatic nerve damage an exploration was 
decided upon and attempted fifty-eight days 
after admission. Following preliminary medica- 
tion with morphine sulfate, 4 gr., and atro- 
pine, 50 gr., anesthesia was uneventfully 
induced under pentothal,® nitrous oxide and 
oxygen with endotracheal intubation. The 
operative note stated that an ensuing twenty- 
minute period of hypoxia was followed by 
cardiac arrest. The heart was exposed by a 
thoracic incision and direct massage instituted. 
It was estimated that less than five minutes 
elapsed during this time. There was return of 
cardiac action and respiration; the blood pres- 
sure, although not audible, was palpable at 119. 
The patient never regained consciousness and 
that evening twitchings of the right side of the 
face and the left leg appeared. The blood pres- 
sure remained palpable (but inaudible) at 
around 110 during the night but became unob- 
tainable by the next morning. Pulmonary 
edema developed and his condition deteriorated 
rapidly. Death occurred late that afternoon, 
approximately twenty-seven hours after car- 
diac arrest. 

Autopsy was performed seventeen hours 
after death. There were recent surgical in- 
cisions over the fourth left rib and over the 
right hip joint. Trophic skin changes and 
muscle atrophy were evident in both legs, and 
the toes, especially on the right, were becoming 
mummified. Internal examination revealed 
edematous lungs with a combined weight of 
1,200 gm., an irregular indurated prepyloric 
gastric ulcer and cerebral edema (brain weight 
1,500 gm.). No other remarkable changes were 
found except in the heart. The pericardial sac 
contained a small amount of blood-tinged fluid. 
The heart weighed 400 gm. and there was 
extensive ecchymotic hemorrhage over the 
upper surface of the entire left ventricle. 
(Fig. 1.) The right ventricle was moderately 
dilated. All valves were normal and the coro- 
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area of ecchymosis. 


Fic. 3. Interstitial hemorrhage, cellular infiltrate and 
myocardial necrosis. 


Fic. 1. Surface of left ventricle showing large 


Fic. 2. Section of ventricle to show depth 
and extent of lesion. 


Fic. 4. Amorphous platelet thrombi in small blood 
vessels, 
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nary arteries contained patchy atheromatous 
plaques but were widely patent and free of 
subintimal hemorrhages. Section through the 
area of ecchymosis revealed complete hemor- 
rhagic necrosis of the whole ventricular wall. 
(Fig. 2.) Microscopic study of this area (Figs. 
3 and 4) showed extensive acute hemorrhage 
and polymorphonuclear cell infiltration through- 
out the interstitial tissue with separation of 
the muscle fibers. The latter were in various 
stages of degeneration, from loss of striations 
and cytoplasmic granularity to deep purplish 
smudging and early disappearance of fibers. 
No intact muscle fibers could be found. Many 
of the myocardial capillaries and arterioles 
contained platelet thrombi. Brain sections 
showed early neuronal degeneration with 
satellitosis and edema. The gastric ulcer was 
an early mucous adenocarcinoma. No other 
remarkable findings were present. Final ana- 
tomic diagnoses were: (1) acute hemorrhagic 
necrosis of left ventricle; (2) pulmonary 
edema; (3) cerebral edema and early neuronal 
degeneration; (4) trophic changes of both legs; 
(5) adenocarcinoma of stomach. 


COMMENT 


The etiology of the cardiac arrest in this 
case was most likely hypoxia during anesthesia. 
Cardiac arrest in dogs was produced by Kay 
under deep ether or chloroform anesthesia,’ 
and over-anesthetization is mentioned most 
frequently in other experimental studies and 
case reports.?-4* In all probability the basic 
insult of too deep anesthesia is hypoxia. Other 
factors mentioned are vasovagal reflex, * 
manipulation of hilar structures'?* and drug 
sensitivity.*> 

Whatever the precipitating cause, the most 
important element in treatment is time; since 
the brain can stand total anoxia for only three 
or four minutes, the prognosis is inversely 
proportional to the delay.’ Experimental 
studies by Johnson and Kirby’ indicate that 
direct massage at a rate of 120 per minute 
produces the best cardiac output. On small 
hearts one hand may be used, but on larger 
adult hearts better results are obtained by 
placing one hand behind and one in front of 
the heart. 

Proper cardiac massage probably produces 
no heart injury. In a study on seventy-two 
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dogs Kay® found only one with a few epicardial 
ecchymoses at autopsy and all electrocardio- 
grams were normal. Only a few reports of 
cardiac damage are recorded, one of hemor- 
rhagic pericarditis with recovery® and one of 
rupture into the ventricle.® In the latter there 
were also coronary artery disease and fatty 
replacement of the myocardium, undoubtedly 
important concomitant factors. In this case, 
the surgeon stated that the location of the 
contusion corresponded to the position of his 
fingers during massage. The finding of the 
capillary and arteriolar platelet thrombi sug- 
gests that a crushing injury to the endothelium 
of these vessels was the direct cause of the lesion 
with subsequent thrombosis and myocardial 
ischemia and leakage of blood through the 
injured vessel walls. The brain changes are 
compatible with anoxia. It is not possible to 
divorce the cerebral and myocardial com- 
ponents responsible for this patient’s death, 
and I believe both played equally important 
roles. Certainly the immediate postoperative 
course with coma and later muscle twitchings 
is indicative of cerebral damage, but the fall 
of blood pressure to unobtainable levels during 
the last ten hours suggests acute myocardial 
insufficiency. 
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Carcinoma of the Duodenum 


REPORT OF TWO CASES 


Bric. Gen. Sam F. SEELEY, M.c., Diplomate, American Board of Surgery, 
AND Lt. Cot. DoNALp CAMPBELL, M.c., Washington, D. C. 


From the Surgical Service, Walter Reed Army Hospital, 
Walter Reed Army Medical Center, Washington, D. C. 


avec carcinoma of the duodenum is an 
uncommon lesion, although it is being re- 
ported more frequently as the index of sus- 
picion increases, surgical attack is more vigor- 
ous and pathologic interpretation is more exact. 
Carcinoma of the small intestine accounts for 
from .3 to 4.9 per cent of all intestinal car- 
cinomas,' and between 50 and 75 per cent of 
these occur in the duodenum. Kleinerman, 
Yardumian and Tamaki? reviewed the subject 
up to 1948 and accepted 438 proven cases of 
primary duodenal carcinoma. We have sur- 
veyed the ensuing literature and have found an 
additional seventy-three cases which appear 
to be satisfactory. The two cases reported 
herein would thus bring the total to 513 cases. 


PATHOLOGY 


Duodenal growths are classified as supra- 
papillary, peripapillary or infrapapillary, ac- 
cording to their relation to the papilla of Vater. 
Peripapillary tumors comprise about two- 
thirds of these lesions, while suprapapillary 
growths are slightly more frequent than those 
of the distal duodenum. The true total of 
primary duodenal tumors may be smaller than 
reported because of the difficulty in defining 
those lesions of the periampullary type. At this 
junction point of several structures, tumors 
could arise from the ampullary mucosa, the 
duct of Wirsung, the bile duct or the duodenal 
mucosa. Lieber, Stuart and Lund? analyzed 229 
ampullopapillary growths and were able to 
determine the site of origin in only fourteen. 
Histologically, primary duodenal carcinomas 
are distinguished by their cylindric or sphe- 
roidal cell type and the actual demonstration of 
their point of origin in the duodenal mucosa. 
Although the vast majority of these lesions 
originate in the duodenal mucosa, carcinoma 
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has been reported as arising in Brunner’s 
glands, aberrant pancreatic tissue and aberrant 
gastric tissue. Grossly, these tumors may be 
polypoid or infiltrative and tend to encircle the 
bowel in a manner similar to other intestinal 
carcinomas. Metastasis is a late manifestation, 
occurring in the regional nodes before involve- 
ment of the liver or lungs. 


DIAGNOSIS 


Early diagnosis is difficult but recently has 
been made quite often before operation. Males 
are affected two to three times more frequently 
than females. Epigastric discomfort, anemia, 
fatigue and weight loss in an individual of the 
“cancer age” should arouse suspicion and 
prompt careful gastrointestinal x-ray studies. 
These examinations should be performed during 
attacks of vomiting if necessary, as suggested 
by Rogers et al.,4 and upright, supine and 
prone positions should be used, as recom- 
mended by Bergendahl.* Loss of the mucosal 
pattern, fixation of the duodenal walls and 
filling defects or craters must be sought for 
carefully. Bleeding is common and occult blood 
is usually present in the stools. Jaundice, inter- 
mittent or progressive, may appear in the 
presence of peripapillary lesions. Suprapapillary 
lesions may simulate duodenal ulcer except that 
in carcinoma the pain is often aggravated by 
food. Obstruction is a late symptom; when it 
occurs in suprapapillary lesions, there is little 
or no bile in the vomitus. Physical examination 
is not diagnostic, but occasionally a tender 
epigastric mass may be felt. Duodenal aspi- 
ration, with histologic examination for blood 
and malignant cells, is an important aid to 
diagnosis which should be performed more 
frequently. In the final analysis early diagnosis 
will rest upon acute awareness of the con- 
dition, perseverance in carefully repeating the 
studies as outlined previously, and, if necessary, 
upon exploration and duodenotomy. 
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Fic. 1. Case 1. Large polypoid tumor in second por- 
tion of the duodenum. 


TREATMENT 


Because primary carcinoma of the duodenum 
metastasizes late, early operation with wide 
resection is justifiable. With supra- 
papillary or infrapapillary growths a segmental 
resection may be possible. When the lesion 
involves the second portion of the duodenum, 
pancreatoduodenectomy is the operation of 
choice. The risk in this extensive procedure is 
rapidly decreasing. Warren® recently reported 
an operative mortality of less than 6 per cent in 
fifty-two pancreatoduodenectomies at the 
Lahey Clinic. In nonresectable cases death 
occurs five to nineteen months after the diag- 
nosis has been made. It is gratifying to note 
that in the last seventy-five cases radical sur- 
gery has been possible in thirty-eight, or over 
50 per cent, whereas less than 20 per cent of 
those in the earlier series underwent a curative 
operation. The prognosis after radical resection 
cannot be stated until more follow-up infor- 
mation is available. However, several five-year 
survivals have been recently documented,’~” 
and it is apparent that while radical surgery 
in carcinoma of the head of the pancreas may 
not be expected to give encouraging results, 
in carcinoma of the ampulloduodenal region 
there is a definite chance of success. 
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Fic. 2. High power photomicrograph of tumor in 
Case 1, showing irregular-shaped tumor cells, hyper- 
chromatic nuclei, mitoses and inflammatory changes. 


CASE REPORTS 


Case 1. A sixty-three year old white 
retired general was admitted to Walter Reed 
Army Hospital on April 20, 1952, complaining 
of nausea, abdominal cramps, weight loss and 
tarry stools for a period of five months. 
Physical examination was essentially negative 
except for pallor and a hemic precordial 
murmur. Laboratory studies revealed a red 
blood cell count of 2,200,000 and a hemoglobin 
of 47 per cent. Stools were strongly positive for 
blood. Total serum protein was 5.3 with a 
normal A/G ratio. Liver function tests were 
essentially normal. Chest x-ray was negative. 
Gastrointestinal x-ray studies demonstrated a 
polypoid lesion in the distal portion of the first 
part of the duodenum. (Fig. 1.) 

Under the diagnosis of probable malignancy 
in a duodenal polyp, operation was performed 
on May 7, 1952. Many obviously metastatic 
nodules were found throughout the liver and a 
6 cm. intraluminal mass was palpated in the 
suprapapillary region of the duodenum. Duo- 
denotomy demonstrated a large necrotic funga- 
ting mass occupying approximately one half of 
the bowel lumen. The ampulla was not in- 
volved, being visualized inferior to the lower 
border of tumor. Cholecystojejunostomy and 
gastrojejunostomy were performed. Biopsy 
specimens taken from the tumor and the 
hepatic metastases confirmed the presence of 
adenocarcinoma of the duodenum. (Fig. 2.) 

Postoperatively the patient was treated by 
intensive deep x-ray therapy to the site of the 
tumor as well as with multiple blood trans- 
fusions. Upon his discharge six weeks after 
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Fic. 3. Case 1. Filling defect in the second portion of duodenum; arrow indicates papilla of Vater. Fic. 4. Same 
case. Probe through patent ampulla with annular carcinoma involving lower border. 


operation there was no evidence of bleeding 
and he gained moderately in weight. Subse- 
quently he gradually deteriorated and was 
admitted several times for palliative care before 
his death on March 19, 1953. Autopsy re- 
vealed an extensive, necrotic, duodenal tumor 
with multiple metastatic liver nodules. 


Fic. 5. Photomicrograph of tumor in Case 11, showing 
carcinomatous changes at the junction of tumor and 
normal mucosa. There is irregularity of glandular 
pattern, variation in size and shape of cells, and 
hyperchromatism of the nuclei. 


Comment. This case represents a non- 
resectable carcinoma of the suprapapillary 
region of the duodenum which was diagnosed 
preoperatively. Cholecystojejunostomy, gastro- 
enterostomy, repeated blood transfusions and 


radiation therapy were successful in prolonging 
his life for fourteen months after the diagnosis 
had been made. 

Case ul. A forty-two year old white male 
sergeant was admitted to Walter Reed Army 
Hospital on March 24, 1953, complaining of 
epigastric pain, vomiting and a 14 pound weight 
loss in the preceding year. Exploratory lapa- 
rotomy at another hospital on March 3, 1953, 
revealed a 5 cm. mass in the second portion of 
the duodenum just below the ampulla which on 
biopsy was found to be an adenocarcinoma of 
the duodenum. There was no evidence of 
metastasis. Gastrojejunostomy was performed 
and the patient was transferred for definitive 
surgery. On arrival at Walter Reed Army 
Hospital the operative wound was well healed 
and the patient stated that he felt improved 
but he had obviously lost more weight. Physical 
examination revealed no other abnormalities. 
There was no jaundice, and liver function 
tests were normal and the blood count within 
normal limits. The stools were positive for 
occult blood. Chest x-ray and skeletal survey 
were normal. Repeat gastrointestinal x-ray 
series showed a functioning gastroenterostomy 
and a constricting lesion in the second portion 
of the duodenum. At the upper margin of this 
area there was a radiolucent region repre- 
senting the papilla of Vater. (Fig. 3.) 

The transferred microscopic slides were re- 
viewed and the pathologic diagnosis confirmed. 
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On March 30, 1953, the patient was re-explored, 
the previously reported findings confirmed and 
again no evidence of metastasis was noted. 
Pancreatoduodenectomy was performed. The 
stomach was resected at the level of the gastro- 
jejunostomy and the proximal jejunum was 
removed with the specimen. End-to-side 
pancreatojejunostomy, end-to-side choledo- 
chojejunostomy and an _ entero-enterostomy 
completed the reconstruction. The patient 
received 2,500 cc. of blood during the proce- 
dure. Postoperatively there was transient bile 
and pancreatic drainage with some delay in 
gastric emptying time. The patient was dis- 
charged on May 22, 1953, at which time he 
was asymptomatic and gaining weight. 

Comment. Although the lesion surrounded 
the lower portion of the ampulla, this structure 
was not involved and there was no jaundice. 
The circumscribing growth of this tumor 
(Fig. 4), its cell type and the demonstration of 
tumor developing in duodenal mucosa (Fig. 5) 
have caused us to classify it as a primary 
duodenal malignancy. It is believed that this 
patient may have been operated upon early 
enough to eradicate the disease. 


SUMMARY 


Two cases of carcinoma of the duodenum 
have been reported, one of which was non- 
resectable, while in the second there was no 
evidence of metastasis and pancreatoduoden- 
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ectomy was performed. Primary carcinoma of 
the duodenum has been briefly discussed and 
the literature partially reviewed. The total 
number of cases now reported in the literature 
is 513. 
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Gastroschisis 


Lr. Cot. Ropert M. Harpaway, 1, M.c., Diplomate, American Board of Surgery, 
Fort Belvoir, Virginia 


From the Surgical Service, U. S. Army Hospital, Fort 
Belvoir, Virginia. 
is a rare congenital malforma- 
tion in which the abdomen remains open, 
with viscera protruding. According to Moore 
and Stokes,! “‘the principal features of gastros- 
chisis are the extraumbilical location of the 
defect and the absence of a membranous sac 
covering the eviscerated mass of intestines. 
The umbilical cord insertion into the ab- 
dominal wall is normal and the umbilical cord 
is not involved in the evisceration.”” According 
to Bernstein,” “‘the absence of a sac results in 
marked enlargement and thickening of the 
intestines, with cyanosis, injections and ad- 
hesions, firmly matting together clusters of 
bowel loops; in fact, the entire ectopia presents 
usually as a large solid mass, consisting of 
densely adherent abdominal viscera with 
leathery consistency.” Moore and Stokes 
classify congenital eviscerations as follows: 

1. Omphalocele (umbilical cord anomaly): 
Most common; herniation of viscera into base 
of umbilical cord; covering membranous sac 
or its ruptured remnants present; umbilical 
cord insertion into sac; present at birth. 

2. Intussusception of ileum through per- 
sistent omphalomesenteric duct (omphalo- 
mesenteric duct anomaly): Rare; prolapse of 
inverted mucosa covered small intestine at 
umbilicus; mass often T-shaped; no covering 
sac; may be present at birth but most often 
occurs between one and four weeks of age; 
often preceded for several days by umbilical 
fecal fistula. 

3. Gastroschisis (extraumbilical abdominal 
wall anomaly): Rare; large eviscerated mass of 
discolored intestines of leathery consistency; 
intestines often embedded in a gelatinous 
matrix; normal umbilical cord insertion, the 
defect being extraumbilical; no covering sac or 
its ruptured remnants; present at birth. 

In reviewing the literature Moore and Stokes 
found only five authenticated cases of gastros- 
chisis in living newborn infants. Surgery was 
attempted in only three and a successful result 
was achieved in only one. The authors them- 
selves reported on two patients, both of whom 
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died. Johns,’ reporting the successful treatment 
of an infant, found ninety-six cases in the 
literature. Sixty-eight of these were stillborn 
monstrosities. Nineteen were born alive but 
no surgical attempt at repair was made. All 
patients except one died shortly thereafter. 
Nine patients were subjected to operation, of 
which six survived for varying periods of time. 
Most of these cases apparently were not con- 
sidered authentic by Moore and Stokes. In 
fact it would appear that Johns’ case was one 
of omphalocele as there was a covering mem- 
brane and the umbilicus was included in the 
defect. 

The reason for the high mortality of gastros- 
chisis stems from: (1) massive disproportion 
between the volume of the eviscerated mass 
and the capacity of the abdomen; (2) infection 
due to the lack of a protective covering as 
found in an omphalocele; and (3) the poor 
condition of the bowel wall. Prompt surgical 
intervention and antibiotic therapy should 
minimize the mortality due to the latter two 
circumstances. Disproportion between the vol- 
ume of the eviscerated mass and the abdomen 
may prove an insurmountable difficulty. How- 
ever, it may be lessened by utilizing the prin- 
ciple recommended by Ladd and Gross‘ for 
the treatment of omphalocele. This consists of 
reduction of the eviscerated mass and suturing 
over it only skin and subcutaneous tissue, 
leaving the other layers of the abdominal wall 
unsutured. This creates a ventral hernia which 
may be dealt with at a later date. The following 
case is reported because it may represent a true 
case of gastroschisis which was successfully 
treated by the Ladd and Gross type operation. 


‘CASE REPORT 


A 4 pound, 8 ounce female was born at 7:45 
p.M. on November 1, 1952. The mother was a 
twenty-one year old white para o, gravida 1. 
The child was delivered eleven days before the 
estimated date of confinement after an un- 
eventful pregnancy. It was a spontaneous 
delivery, cephalic presentation. The infant was 
apparently normal and vigorous except for a 
circular defect 3 cm. in diameter in the ab- 
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Fic. 1. Infant just prior to surgery. 


dominal wall just to the right of the umbilical 
cord insertion. The umbilical cord was attached 
normally to the abdominal wall. No skin was 
present between the cord and the defect but 
connective tissue separated the cord structures 
from the defect. Through this defect protruded 
the intestine from duodenum to rectum. No 
other viscera were involved. (Fig. 1.) Most of 
the bowel was edem: “ous, cyanotic, stiff, friable 
and covered with an « idate. Other loops were 
in better condition anu probably were more 
recently extruded. It was not possible to stimu- 
late peristalsis. There was no membrane cover- 
ing the bowel nor was there a remnant of such 
a membrane. The child was otherwise normal 
and no evidence of malrotation was seen other 
than the unrotated portion of the bowel as it 
lay on the abdomen. She was quite vigorous, 
had a strong cry and seemed in exceptionally 
good condition except for the abdominal defect. 
It was decided that surgery should be per- 
formed at once and she was operated upon at 
10 P.M. that same evening (two hours, fifteen 
minutes after delivery). The opening of the 
defect was extended superiorly and inferiorly 
about 1 cm. The insertion of the umbilical 
cord and intervening tissue were excised. The 
bowel was then gently replaced into the ab- 
dominal cavity with some difficulty and under 
moderate tension. Penicillin, 100,000 units, 
and streptomycin, 4 gm., were implanted into 
the peritoneal cavity. The skin and_ sub- 
cutaneous tissue were undermined laterally on 


Fic. 2. Infant just after surgery. 


each side for several centimeters and then 
sutured over the defect with interrupted 
vertical mattress sutures of No. 80 cotton. 
The peritoneum, muscle and fascia were left 
open widely beneath the skin. (Fig. 2.) The 
infant was placed in an incubator, with oxygen. 
Continual nasal Wangensteen suction was in- 
stituted. She seemed exceptionally strong and 
had an excellent cry. No peristalsis was present 
at that time. She was given parenteral feedings 
of glucose and water, and small amounts of 
glucose and saline to maintain fluid and elec- 
trolyte balance. Penicillin and streptomycin 
therapy was continued. On November 3rd a 
small meconium stool was passed but no bowel 
sounds were heard. By the following day bowel 
sounds were present and several small stools 
had been passed. Wangensteen suction was 
discontinued. Small oral feedings were started, 
although some of these were vomited. Her con- 
dition continued to improve and she was 
started on Olac formula on November toth. 
A milk stool was passed on November 12th. 
Sutures were removed on the eighth postopera- 
tive day, the wound having healed primarily. 
The patient was discharged on November 
30th, weighing 5 pounds, 6 ounces. Since that 
time she has continued to thrive, has an excel- 
lent appetite and is apparently normal in all 
respects. At two and a half months of age she 
weighed 10 pounds, 2 ounces. (Fig. 3.) There 
was only a small ventral hernia which was 
decreasing in extent. At six months she 
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Fic. 3. Infant at two and a half months. Note relatively small ventral hernia. 
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Fic. 4. Infant at six months. Note the ventral hernia is almost indiscernible. 


weighed 15 pounds, 12 ounces, and the hernia 
was almost unnoticeable. (Fig. 4.) At eight 
months there was no evidence of any hernia 
and the abdominal wall appeared normal 
except for the scar. No further surgery is 
contemplated. 

SUMMARY 


1. A case is presented which is thought to 
be one of true gastroschisis in a 4)4 pound 
infant. 

2. The infant was treated by immediate 
surgery, with successful outcome. Success is 
attributed to: (1) the relatively small dispro- 
portion in this case between the eviscerated 
mass and the size of the abdomen; (2) the 
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vigorous condition of the infant; (3) the lack 
of any other congenital defect; (4) immediate 
operation; (5) antibiotics; and (6) utilization 
of undermined skin flaps to cover the defect 
without any attempt to approximate the other 
layers of the abdominal wall. 
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VINCENT ScuDEsE, M.D., Diplomate, American Board of Orthopaedic Surgery, Newark, New Jersey 


bac purpose of this paper is to report the 
rare isolated finding of primary tuberculous 
involvement of the patella without previous 
invasion of the other components of the knee 
joint. 


Fic. 1. Lateral x-ray of knee joint reveals destructive 
changes in patella. 


A review of the literature revealed little 
written about this entity. Menard! reported 
six cases of primary tuberculosis of the patella. 
Gross* reported thirty-six cases. Murphy’ re- 
ported two cases and recommended removal of 
the patella. He also mentioned the complica- 
tion of primary tuberculosis of the patella as 
rupture into the prepatellar bursa or into the 
knee joint with resultant tuberculosis of the 


Primary Tuberculosis of Patella’ 


patella and recommended excision and myo- 


knee joint. Murphy noted the incidence of 


primary tuberculosis of the patella as one of 
every twenty-five cases of knee joint involve- 


ment. Alexander‘ noted tuberculosis of the 


Fic. 2. Gross specimen of patella following patellec- 
tomy. 


plasty repair. Later isolated cases were re- 
ported by Bartsch,’ Matry,® Hermans,’ Levit® 
and Funshteyn.’ 


CASE REPORT 


This six year old, well nourished white fe- 
male child was admitted to The Hospital for 
Crippled Children on November 3, 1946, be- 
cause of prepatellar swelling of the left knee. 
Her mother stated that two weeks previously 
the child had fallen on her knee and the kneecap 
had become swollen and painful. 

X-ray of the chest showed no abnormality. 
The patella (Fig. 1) showed destructive 
changes with a linear fracture line across the 
bone. There was no soft tissue infiltration. 
The diagnosis was possible tuberculosis of the 
patella. 


* From The Hospital for Crippled Children, Newark, N. J. 
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Fic. 3. Photomicrograph of lesion of patella showing 
giant cells with caseation. X 450. 


On laboratory examination the tuberculin 
and patch tests were positive. Sedimentation 
rate was 40. Aspiration of the knee joint fluid 
showed no abnormality. Treatment consisted 
of application of a long-leg plaster cast for six 
weeks, which was followed by recovery. 

On December 22 the patient was readmitted 
because of recurrence of kneecap swelling and 
pain. Patellectomy was performed. Inspection 
of the knee joint revealed no apparent invasion 
of bone, cartilage or synovium other than the 
patella. Gross section of the patella (Fig. 2) re- 
vealed fracture, destruction and replacement 
of bone and cartilage by caseous material 
internally. 

Microscopically (Fig. 3), the central part of 
the bone showed destruction with replacement 
by cellular inflammatory tissue containing area 
of caseation, giant cells and granulation tissue. 

The patient was discharged with a long-leg 
plaster cast, which was later removed. 


Primary Tuberculosis of Patella 


The patient did well until July 8, 1950, when 
she was readmitted for diffuse swelling of the 
involved knee joint. X-ray taken at this time 
showed tibial and femoral condyle erosion and 
narrowing of joint space with production of 
tuberculosis of the knee joint. This was 
later confirmed by microscopic section and 
the joint was fused by means of a compression 
arthrodesis. 


COMMENT 


It can be concluded by this report that the 
patella rarely can be involved as a primary site 
for tuberculosis of the knee other than the 
lower end of the femur or upper end of the 
tibia or the overlying synovium. Furthermore, 
this condition is to be considered in a differen- 
tial diagnosis of lesions of the patella, because 
if diagnosed soon early administration of anti- 
tuberculosis drugs, with or without patel- 
lectomy, may prevent spread to other com- 
ponents of the knee joint and thereby prevent 
the development of tuberculous arthritis. 
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Severe Hemorrhage after 
Subtotal Gastrectomy 


Ropert E. RorHENBERG, M.D., Diplomate, American Board of Surgery, Brooklyn, New York 


From the Department of Surgery of the Central Medical 
Group of Brooklyn, Brooklyn, New York. 
surgical literature is replete with in- 
formation and guidance as to procedure in 
patients who have suffered massive gastric or 
duodenal hemorrhage. Subtotal gastrectomy is 
advocated almost universally for patients over 
fifty years of age who have sustained severe 
and repeated hemorrhage and for those in the 
younger age groups when it becomes apparent 
that the gastric or duodenal bleeding cannot be 
controlled by medical management. However, 
there is almost no advice in the literature as to 
the proper course of action when massive 
hemorrhage is encountered during the immedi- 
ate period after gastrectomy. 

Massive postgastrectomy hemorrhage is a 
rare but dread complication occurring in a 
small number of patients anywhere from two 
days to two weeks after operation. It is all 
the more unfortunate since it comes at a time 
when the patient appears to be well on his way 
toward surgical recovery. Such a complication 
is a frightening experience not only to the 
patient but also to the surgeon who is shocked 
to discover that the operative procedure has 
failed to eradicate the gastrointestinal bleeding. 

If the gastrectomy was done to control 
bleeding from a duodenal ulcer and if the ulcer 
was left in situ when performing the operation, 
the cause of postoperative hemorrhage is not 
difficult to surmise. However, a_ thorough 
perusal of the literature, as well as the author’s 
own experience, leads to the conclusion that 
bleeding from an ulcer left in situ takes place 
only rarely. Most of the reported cases deal 
with patients who bleed after the surgical 
removal of the offending ulcer. In these in- 
stances the bleeding must be attributed to a 
patent vessel in the anastomotic suture line or 
in the vicinity of the duodenal stump. 

Dodson reported two of 109 partial gastrec- 
tomies for peptic ulcer with postoperative 
bleeding from the anterior portion of the 
gastroenteric stoma. In both instances excessive 


blood loss was prevented by prompt recognition 
of the condition and immediate operation. 
Glenn and Harrison reported that six of 309 
patients upon whom gastric resection was 
carried out bled postoperatively but the hemor- 
rhage was not severe enough to cause a critical 


TABLE | 


No. of 
Post- 
gastrectomy 
Hemor- 
rhages 


No. of 
Gastrec- 
tomies 


109 
Glenn and Harrison....... 309 
Turner and Turner........ 100 
Rothenberg and Barnett... 100 


Totals 975 15 (1.54%) 


state. They believed that the complication 
arose from the anastomotic site since only one 
of their six patients was operated upon for a 
bleeding ulcer and in this instance the ulcer 
had been removed at operation. All these 
patients were given blood transfusions and 
were successfully treated by conservative 
means. 

Kline reported three cases of massive post- 
operative hemorrhage in a series of 357 gas- 
trectomies. He reoperated upon these patients 
and in two instances found the origin to be 
bleeding from the ulcer which had not been 
removed, and in the other case the bleeding 
emanated from the suture line in the upper 
portion of the Hofmeister procedure. 

Turner and Turner, in reporting the results 
of 100 consecutive partial gastrectomies for 
ulcer, reported three instances of postoperative 
hemorrhage which were of sufficient magnitude 
as to cause concern. Laparotomy for control of 
hemorrhage was seriously considered but the 
bleeding was controlled by repeated trans- 
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fusions and sedation, and all patients recov- 
ered. The authors attribute this bleeding to 
the suture line and advocate that all vessels of 
appreciable size involved in the resection be 
ligated by encircling silk sutures. 

The case herein reported represents the only 
instance of major postoperative bleeding en- 
countered in a series of 100 consecutive gas- 
trectomies performed by this author and his 
associate, Dr. Theodore Barnett. 


CASE REPORT 


J. B. L., a sixty-seven year old white man, 
was seen at midnight on April 6, 1953, in a 
state of deep hemorrhagic shock. The history 
stated that he had been in excellent general 
health with the exception of occasional belch- 
ing, sour eructations and indigestion on and off 
over the past several weeks. The symptoms 
were so inconsequential that he had not con- 
sulted a physician but had medicated himself 
with antacid tablets. Gastrointestinal x-rays, 
taken on previous occasions in 1951 and 1948, 
were negative for ulcer or evidence of gastritis 
or duodenitis. The patient, during the acute 
episode, suffered sudden syncope followed by 
hematemesis of at least 1 L. of blood and an 
involuntary bowel evacuation of a large quan- 
tity of bright red blood. Blood pressure was not 
obtainable and the pulse was of poor quality 
at 140 beats per minute. 

The patient was admitted by ambulance to 
the Jewish Hospital of Brooklyn and upon 
arrival was given 1,500 cc. of bank blood plus 
1,000 cc. of 5 per cent glucose in water. His 
hemoglobin determination was 58 per cent prior 
to intravenous medication and transfusion. He 
rallied nicely from the initial hemorrhage and 
upon completion of blood replacement his 
blood pressure was maintained at a level of 110 
systolic and 50 diastolic. A Sippy diet was 
begun and no evidence of further bleeding was 
noted during the next twenty-four hours. The 
night following hospital admission the patient 
suffered another massive hematemesis esti- 
mated to be about as large as the initial 
hemorrhage. 

Because of his age, the recurrence of the 
bleeding and in view of the history of gastric 
symptoms, it was decided to perform an 
exploratory laparotomy to locate and control 
the source of hemorrhage. The patient was 
taken to the operating room and was given an 
endotracheal anesthesia utilizing cyclopropane. 
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An upper midline incision was made from the 
xiphoid process to the umbilicus. On opening 
the peritoneal cavity, the smal! bowel was seen 
to be filled with blood. The duodenum was 
found to be deformed and a small ulcer, ap- 
proximately 1 cm. in diameter, was located far 
along the first portion of the duodenum pene- 
trating toward the head of the pancreas. Large 
branches of the pancreaticoduodenal vessels 
could be seen entering the duodenai wall in the 
region of the ulcer. Exploration of the re- 
mainder of the abdominal contents was essen- 
tially negative with normal appearing liver 
and spleen. 

A high gastric resection was carried out 
removing approximately 80 per cent of the 
stomach. The duodenum was cleared down 
to and beyond the ulcer and the transection 
was carried out through the ulcer region. Be- 
cause the ulcer was so far along the course of 
the duodenum, it was not deemed safe to remove 
much of the portion distal to the ulcer. How- 
ever, the ulcer itself was not left in situ but was 
included in the Payr clamps used for cutting 
across the duodenum. The duodenal stump was 
closed with a continuous catgut Lembert 
suture and two layers of interrupted cotton 
seromuscular sutures. An antecolic, isoperistal- 
tic, Polya-Balfour gastrojejunostomy was then 
performed and a jejunojejunostomy between 
the afferent and efferent loops was carried out. 

The procedure took two hours and twenty- 
five minutes to perform. The most noteworthy 
technical complication was that all tissues ap- 
peared to bleed inordinately and it was neces- 
sary to clamp and ligate many more than the 
usual number of subcutaneous and omental 
blood vessels. Before and during the operation 
1,500 cc. of bank blood, Group O, rh positive, 
was administered. 

The patient reacted extremely well to the 
procedure and was ready for hospital discharge 
on the eleventh postoperative day. His ab- 
domen was flat and soft. His temperature, pulse 
and respirations were normal and the wound 
was healing by primary union. He had been on 
a modified ulcer diet and was retaining his food 
well. Daily bowel movements were noted. His 
hemoglobin had risen to 67 per cent and he had 
3,280,000 red blood cells per cu. mm. 

One hour before the patient was ready to 
leave the hospital, he became nauseated and 
vomited approximately 1,000 cc. of blood. His 
pulse rose to 110 beats per minute but his 
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condition remained good and blood pressure 
was maintained at 110 systolic and 74 diastolic. 
A glucose infusion was begun and was followed 
by a transfusion of 1,000 cc. of whole bank 
blood. He recovered from this episode rapidly 
but was markedly depressed mentally with the 
conviction that the operation had been per- 
formed in vain. 

Because the bleeding from subcutaneous and 
omental vessels at operation had been excessive 
and since the ulcer had been extirpated, the 
suspicion was maintained that the postopera- 
tive hemorrhage might be associated with a 
blood dyscrasia. Accordingly, hematologic 
studies were carried out including a sternal 
puncture for marrow investigation. All studies, 
including bleeding time, clotting time, platelet 
count, blood smears and marrow smears were 
within normal limits. Blood chemistries were 
also normal as was the prothrombin time. 
Hemoglobin had dropped to 59 per cent. 

Massive hematemesis recurred on the fif- 
teenth day after operation and again on the 
seventeenth postoperative day. Each episode 
received prompt treatment by transfusion 
with 1,000 cc. of bank blood. 

The possibility that the patient had a bleed- 
ing esophageal varix was entertained and the 
patient was taken to the x-ray department for 
fluoroscopic and roentgenologic examination of 
this structure. Excellent views of the length of 
the esophagus were obtained and revealed com- 
pletely normal patterns and no evidence of 
varicosities. 

Because of the extensive nature of these 
three episodes of postoperative bleeding, it 
was deemed essential, as a life-saving pro- 
cedure, to re-explore the abdomen. On the 
seventeenth day after subtotal gastrectomy, 
under endotracheal cyclopropane anesthesia, 
the old wound was opened and extended up- 
ward and to the left to the costal arch. The 
abdomen was entered and the entire peritoneal 
cavity was found to be clean and free of 
exudate. The small bowel displayed evidence 
of blood within its lumen. The duodenal stump 
area was exposed and found to be completely 
normal. No evidence of blood or bleeding was 
noted in the duodenum or that portion of the 
jejunum which was proximal to the gastro- 
jejunal anastomosis. The lower end of the 
esophagus was mobilized and inspected under 
direct vision. No evidence of varicose veins 
was present. The spleen was inspected and 


found normal. The fundus of the stomach was 
carefully examined to note ulceration but none 
was found. The diaphragm was thoroughly 
explored and no hiatus hernia was located. A 
gastrotomy was performed in the gastric stump 
in a transverse direction for a distance of ap- 
proximately 5 cm. The line of this incision on 
the anterior gastric wall was about 4 cm. above 
the line of the gastrojejunal anastomosis. 

The mucosal surface of the lower end of the 
esophagus and the entire stomach and jejunum 
were explored through the gastrotomy opening. 
Attempts to reproduce the bleeding were 
carried out by digital manipulation and by 
vigorous wiping with gauze sponges into the 
esophagus and into both limbs of the jejunum. 
These efforts were rewarded by the production 
of rather active venous bleeding from a small 
area, about 6 or 7 mm. in diameter, in the 
middle of the posterior gastrojejunal anasto- 
motic line. Three chromic catgut sutures were 
placed through this area and complete hemo- 
stasis was obtained. There being no further 
area which could be stimulated to bleed, the 
gastrotomy was closed with a continuous 
layer of Connell sutures and a layer of inter- 
rupted cotton seromuscular sutures. The ab- 
domen was closed with a series of inter- 
rupted through and through figure-of-eight 
silk sutures. 

During the preoperative and operative period 
1,000 cc. of whole fresh blood and 1,000 cc. 
of whole bank blood were transfused to the 
patient. 

The patient’s recovery was stormy and was 
complicated by marked chemical imbalance 
with clinical evidences of calcium, potassium 
and chloride deficiency. Mineral balance was 
regained through administration of appropriate 
amounts of these substances. No further bleed- 
ing followed the secondary procedure and the 
patient improved steadily to a point where he 
was discharged from the hospital on the 
fifteenth day after the second operative 
procedure. 

Convalescence was complicated by the 
development of a homologous serum jaundice 
of moderate severity some ten weeks after 
hospital discharge. His icterus index was in- 
creased to 62. The condition persisted for eight 
weeks and then subsided completely with a 
return to normal of all blood chemistries. 

At the time of this report (April, 1954) 
his wound has healed completely and he is free 
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of all gastrointestinal symptoms. His red blood - 
cell count has risen to 4,800,000 per cu. mm. 
and his hemoglobin is 74 per cent. 


COMMENT 


It is important to recognize that bleeding 
after gastrectomy can and does occur and that 
it must be treated promptly and energetically 
if the patient is to be saved. The incidence, 
from collected data, would seem to be approxi- 
mately 1.5 per cent, or 15 of 975 gastrectomies. 
In thirteen of the fifteen cases reported the site 
of the bleeding was thought to be along the 
anastomotic line whereas in the remaining two 
cases the hemorrhage was found, at reopera- 
tion, to originate from a duodenal ulcer which 
had been left behind. 

While all the patients in this series recovered, 
different methods of treatment were employed. 
Glenn, Harrison, Turner and Turner practiced 
expectant treatment with blood replacement 
and sedation. Dodson, Kline and myself 
attribute recovery to prompt reoperation with 
ligation of the bleeding point. It would seem 
that the same attitude should be taken toward 
postgastrectomy bleeding as toward gastric 


or duodenal bleeding which occurs before 
gastrectomy. In other words the decision to 
operate should depend upon the ability to 
control the bleeding by medical means. If 
sedation and repeated blood replacement 
should fail to stop the hemorrhage, then reop- 
eration would seem to be the wisest approach. 
Careful search for the source of bleeding is 
essential when reoperation is undertaken and 
this will necessitate either a gastrotomy above 
the anastomosis or an incision through the 
gastrojejunal suture line. Gastrotomy would 
seem to be the more sensible procedure as it 
leaves the anastomotic line free for thorough 
inspection. 


REFERENCES 


Dopson, H. C., Jr. Partial gastrectomy for peptic 
ulcer. Am. Surgeon, 19: 47-58, 1953. 

GLENN, F. and Harrison, C. Gastric resection in treat- 
ment of peptic ulcer. Arch. Surg., 62: 151-160, 
1951. 

Kune, P. S. The complicated peptic ulcer. South. M. 
J., 44: 718, 1952. 

Turner, J. W. and Turner, A. B. Gastrectomies for 
benign peptic ulcers. J. M. A. Georgia, 41: 287- 
291, 1952. 


644 


is 
q 
3 
; 
4 
q 
= 
d 
7 
‘ 
: 
4 
~ 
4 
iy 


An ingenious addition to the WECK line of O. R. aids 


LORE’ SUCTION TUBING and 
TIP-HOLDING FORCEPS 


With this new product, Weck in- \ cially fitted Kelly-type Forceps as 
troduces the most convenient, safe illustrated. With one motion both 
and sanitary method of holding suc- the tubing and the sheet are 
tion tubing and suction tip during an 1 grasped with a bulldog grip. 
operation. When not in use the suction tip 

It replaces previous methods which | is slid into the metal sleeve, com- 
were both cumbersome and predis- ] pletely protected against contami- 


posed to contamination. nation and ready for immediate 
The instrument consists of a spe- |] re-use. 


LORE SUCTION TUBING AND 
TIP-HOLDING FORCEPS 7.35 


Note divided sleeve 
ready to grip tubing. 


*Dr. John M. Loré, Jr. 
Department of Surgery 
St. Clare’s Hospital, New York. 


The serrated teeth of 
forceps grip firmly without 
puncturing the sheet. 


EDWARD WECK & CoO., INC. 
135 JOHNSON STREET » BROOKLYN 1, N.Y. 


Manufacturers of Surgical Instruments + Hospital Supplies « Instrument Repairing 
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WYDASE SPEEDS 


FLUID ABSORPTION 


e In Hypodermoclysis e In Local Edema 


Hypodermoclysis: WYDASE permits subcutane- 
ous infusion at approximately the intravenous 
rate. For WyYDASE is an enzyme that vastly 
increases tissue permeability and speeds the 
circulatory transfer of injected fluids. WyDASE 
makes hypodermoclysis widely practical, of 
special value in numerous contraindications to 
intravenous therapy. Spares the veins, mini- 
mizes tissue distention and pain, permits pro- 
longed infusion. 


Local Edema: WYDASE speeds resorption of 
accumulated transudates and blood. Indications 
include traumatic edema, hematoma, para- 
phimosis, myxedematous pretibial swelling. 


LYOPHILIZED 


WYDASE’ 


HYALURONIDASE 


SUPPLIED: Vials of 150 and 1500 
TR (turbidity-reducing) 
units 


® 


Philadelphia 2, Pa. 
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What does Enriched 
give him Nutritionally? 


Conservative industry estimates in- 
dicate that the per capita consumption 
of bread in the United States is 5 ounces 
daily. Since the bulk of this output is 
enriched white bread, the amounts of 
essential nutrients supplied by this 
quantity become significant from a 
standpoint of national health. 

Contrary to widespread belief, 
enriched bread is considerably more 
than merely a source of caloric food 
energy. As the table indicates, 5 ounces 
of enriched bread supplies for a seden- 
tary man, the following substantial 
proportions of his daily needs for these 
important nutrients: protein, 17%; 
thiamine, 28%; riboflavin, 12%; niacin, 
26%; iron, 31%; calcium, 13%. Five 
ounces of bread also provides 16% of 
the daily caloric need. 


This generous nutrient contribu- 
tion is made at a cost of but a few cents, 
a fact which has led bread to be called 
a bargain in food. 

Some twelve years ago, enriched 
bread came into widespread commercial 
production as a result of cooperation 
between industry and health author- 
ities in the aim to improve the nutri- 
tional status of the American people. 
It has made a significant contribution 
to the improvement of national health 
and to the reduced incidence of severe 
and mild nutritional deficiency states. 


The Seal of Accept- 
ance denotes that 
the nutritional state- 
NUTRITION 
ments made in this 
advertisement are 
acceptable to the Council on 
Foods and Nutrition of the Amer- 
ican Medical Association. 
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NUTRIENTS AND CALORIES CONTRIBUTED BY 5 OUNCES OF ENRICHED BREAD 
AND THEIR PERCENTAGES OF RECOMMENDED DAILY DIETARY ALLOWANCES* 


Nutrients 


ond Guiledes Protein Thiamine | Riboflavin Niacin Iron Calciumt | Calories 
Amounts 12. Gm. 0.34 mg. 0.21 mg. 3.1 mg. 3.7 mg. 125 mg. 391 

P nt 

“Minhas 17% 28% 12% 26% 31% 19% 16% 


*Daily dietary allowances recommended by National Research Council for a sedentary man (154 Ibs.) 
tEstimated average 


AMERICAN BAKERS ASSOCIATION 


20 NORTH WACKER DRIVE CHICAGO 6G, ILLINOIS 


35 


} 
: 
. 
att 
: 


spectru 


broad 


536 Lake Shore Drive, Chicago 11, Illinois 


brand of tetracycline 


suspension 


newest dosage form of the newest 
broad-spectrum antibiotic 


for younger patients and all those 


who prefer flavorful medicine 


chocolate flavor—all-time taste favorite 


wide antimicrobial range 


unexcelled tolerance 


penn 


high blood levels 


stable and soluble 


tract infections . . . oral administration ... . is followed by rapid clinical respor 
_ Symptoms, including fever; largely cleared up within 24 to 48 hours.” _ 
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For 
Support... 


Compression 


able Original 
rig Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-1-C motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
216, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD. CONN 


Your valued hands, Doctor, NEED 


Acid Mantle Creme 


to prevent “surgeon’s hands” 


A Therapeutic—A Prophylactic 
NOT a Barrier Cream 


ACID MANTLE CREME—a buffered solution of aluminum acetate in a spe- 
cially formulated hydrophilic base with a dermatologically correct pH of 4.2 


For skin diseases in which there is an increased pH of the skin surface 
and/or a hypersensitivity to alkali, such as: Dermatitis of the hands in Sur- 
geons, occupational Eczema due to primary irritants including soap and 
alkalis, Nummular Eczema, Bath Dermatitis, Winter Itch, Dry Skin and 
Seborrheic Dermatitis. Write for Literature and Samples 
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109 WEST 64th STREET, NEW YORK 23, N. Y. 
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14 PERTINENT ASPECTS OF PREGNANCY 


FREE with your Subscription to 


THE , 
mericatl 


JOURNAL OF 


urgery 


“Sit in’ on this study of some of the most unusual 
cases encountered in childbirth. Outstanding obstetri- 
cians reveal life-saving information in their clinical 
evaluation of 14 aspects of pregnancy published in 
Osstetric Cuinics... the new 143 page book (regu- 
larly $3.00) offered FREE with your subscription to 


The American Journal of Surgery 


WINNER OF THE 1953 HONOR AWARD 


OF THE AMERICAN MEDICAL WRITERS ASSOCIATION 


ISSUED ONLY ONCE EVERY 10 YEARS 


Note the distinguished editorial staff of this 62-year- 
old journal. This is your guarantee of the high calibre 
reports which appear regularly in The American Journal 
of Surgery. Here is the staff that brings you the latest 
in surgical findings, research and evaluation. 


| ied TAKE ADVANTAGE OF THIS FREE OFFER NOW! (epee 


4 
THE AMERICAN JOURNAL OF SURGERY ! 
49 West 45th Street, New York 36, N. Y. 


Please send FREE the complete monograph of ‘‘Obstetric 
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for topical use 
in jelly form on 
burns and open 


STREPTOKINASE-STREPTODORNASE LEDERLE 


for enzymatic debridement 


VARIDASE has fully demonstrated its value as 
a medical curette in the therapy of necrotic 
lesions and burns. Now, in the form of jelly, 
the enzymatic action of VARIDASE can be 
prolonged for a full day, if desired. It is 
applied under a gauze or plastic dressing. 
Wet applications are not required to 
maintain continuous action. 


Sa 20 The reconstituted jelly may be prepared by 
the pharmacist and dispensed for home use 
on your prescription. Kept under 
refrigeration, the jelly retains its enzymatic 
activity for two weeks, 


Available in a special combination package containing a 
vial of Varipase Lederle (streptokinase 100,0CO units 
and streptodornase 25,000 units), with a 15 cc. jar of 
Carboxymethylcellulose jelly Lederle. 


* Reg. U.S. Pat. Of. 
LEDERLE LABORATORIES DIVISION 


( Lederle ) AMERICAN Ganamid COMPANY 
Pearl River, New York 
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For a balanced program of parenteral nutrition... 


new 


Ira vert. 104-Elect: rolyt @ solutions 


AC 
$0 000 
Ne | K Cl | tectete | NH, 
Modified Duodenal Solution 80.0 630] 600] -  — 
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— |40.0}—| 400) | — |—| — |Travert 10% | Any 
Products of BAXTER LABORATORIES, 


products of 
BAXTER LABORATORIES, INC. 
Morton Grove, Illinois > Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 
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tablets 


hydrocortisone 


in rheumatoid arthritis, fydrocortisone produces 
enective rele! of pain, tenderness. and 


When eamimistered in recommended dosage to 
propery selected patients under careful supervision. 
unwanted persia effects are “fewer and less 
pronounced.’ 


supplied: scored tablets—10 mg. of hydrocortisone (free 


alcohol). an bottles of 25 and 100; 20 mg. of hy dro- r 

cortisone (free aleoho}) in bottles of 20 and 100 4 
references: 1. Boland, E. W.: Med. 
77:1 (July) 2952. 2. Boland, E, W.: M, Clin. a 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES 


SURGERY—Surgical Technic, Two Weeks, April 19, _ MEDICINE—Two-Week Course May 3 
May 3, May 17 Electrocardiography & Heart Disease, Two Weeks, 
Surgical Technic, Surgical Anatomy & Clinical July 12 
Surgery, Four Weeks, June 7 Gastroenterology, Two Weeks, May 17 
Surgical Anatomy & Clinical Surgery, Two Hematology, One Week, June 14 
Weeks, June 21 
Surgery of Colon & Rectum, One Week, May 10 
Thoracic Surgery, One Week, June 7 
Esophageal Surgery, One Week, June 14 
Two Weeks, April 26, July 26 
Fractures & Traumatic Surgery, Two Weeks, 


DERMATOLOGY —Two-Week Course May 10 


PEDIATRICS—Congenital & Rheumatic Heart Dis- 


June 7 ease in _— & Children, One Week, April 19 
and April 26 
GYNECOLOGY and OBSTETRICS—Gynecology Cerebral Palsy, Two Weeks, June 14 
Course, Two Weeks, June 7 
Vaginal Approach to Pelvic Surgery, One Week, 
May 24 UROLOGY—Two-Week Course April 19 


Combined Course in Gynecology & Obstetrics, Ten-Day Practical Course in Cystoscopy every 
Three Weeks, April 19 two weeks 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


GENERAL and SPECIAL UROLOGY 
SURGERY, and 


embryology; biochemistry; bacteriology and pathology; practical 
ALLIED SUBJECTS 


work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver), office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical! diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscope prostatic resection. Attendance at depart- 
mental and general conferences. 


GYNECOLOGICAL and 
OBSTETRICAL PATHOLOGY 
A course covering the embryological, physiological 


and pathological changes, gross and microscopic, 
occurring in the female genital tract. The above will 


be illustrated with operative and museum specimens 
as well as kodachrome and microscopic slides. The 
newer discoveries in hematology, with particular 
reference to hemolytic disease of the newborn, 
blood grouping and transfusion reactions, surgical 
sponge and aspiration biopsies. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


ANESTHESIOLOGY 


A three months full time course covering general and regional 
anesthesia with special demonstration in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in intra- 
venous anesthesia, oxygen therapy, resuscitation, aspiration bron- 
choscopy; attendance at departmental and general conferences. 
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prescription 


the year round 


to accelerate 


healing 


the pioneer external cod liver oil therapy 


New impressive studies’ again confirm the clinical value** 
of Desitin Ointment to protect, soothe, facilitate healthy 
granulation, and speed healing even in stubborn skin con- 
ditions often resistant to other therapy. 


decubitus ) 


4w wounds burns ulcers (“2% 
diaper rash e intertrigo 


non-specific dermatoses « perianal dermatitis 


Protective, soothing, healing, Desitin Ointment is a non-irritating, 
non-sensitizing blend of high grade Norwegian cod liver oil (with 
its unsaturated fatty acids and high potency vitamins A and D in 
proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, | 
and lanolin. Desitin Ointment does not liquefy at body temperature |=” 
and is not decomposed or washed away by secretions, exudate, 
urine or excrements. Dressings easily applied and painlessly re- 
moved. Tubes of 1 oz., 2 0z., 4 0z., and 1 Ib. jars. 


samples and reprint’ DESITIN cHemicaL COMPANY 
areas 70 Ship Street, Providence 2, R. I. 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. M. 53:2233, 1953. 

2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951. 

3. Behrman, H. T., Combes, F. ¢., Bobroff, A, and Leviticus, R.: Ind. Med. & Surgery 18:512, 1949, 
4. Turell, R.: New York St. J, M. 50:2282, 1950. 
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and ynown agent of cnoice the zreatment 
of anrections caused gna 
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appears to nave {al most yiaespreat 
orally was absorbed rapidly 
with appearance of activity gn the 
serum within nour of rations” 
2 Many rapidly” with return of 
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is generally well gorerated: 


Symbol of Medicine’s Most Authoritative 


and Distinguished Independent Journal 


EDITOR ASSOCIATE EDITORS St ff d 
Alexander B. Gutman, M.D. Paul B. Beeson, M.D. a e to bring you the latest in medical 
Professor of Medicine Herrman L. Blumgart, M.D. 
Columbia University findings, research and evaluation. A practical 
College of Harry Gold, M.D. teaching journal on post-graduate medicine. 
Physicians and Surgeons A. McGehee Harvey, M.D. 
ADVISORY BOARD George H. Houck, M.D. 
David P. Barr, M.D. Chester S. Keefer, M.D. S 2. i S b ° ti Off 
Professor of Medicine William S. McCann, M.D. p e C | a u S C rl p | 0 n e i 
Cornell University George R. Meneely, M.D 
Medical College Walter L. Palmer, M.D. With your new subscri : 

iption to THE 
Arthur L. Bloomfield, M.D. Oswald H. Robertson, M.D. 


Ephraim Shorr, M.D. 

De Witt Stetten, Jr., M.D. 
George W. Thorn, M.D. 
Eugene A. Stead, Jr., M.D. William S. Tillett, M.D. 


AMERICAN JOURNAL OF MEDICINE you 
will receive a FREE copy of the latest Seminars 
on Gastro-Intestinal Physiology. Mail the 


Professor of Medicine 
Stanford University 


Professor of Medicine Roy H. Turner, M.D. 

Duke University Russell M. Wilder, M.D. coupon below today. 

Joseph T. Wearn, M.D. M. M. Wintrobe, M.D. 

Prof f Medicine W. Barry Wood, M.D. 
nh nan University John B. Youmans, M.D. Your Own Binder for Permanent Filing 


THE YORKE pustisHiNG COMPANY, INC. 


Also publishers of 
THE AMERICAN JOURNAL OF SURGERY 


Keep your copies of AJM for 
finger-tip reference in this 
handsome _ green fabricoid 
binder with lettering in gold. 
Holds six journals per binder. 
Only $2.00each, USA, Canada 
and Mexico; $2.50 each else- 
where. (Sent postpaid in 
sturdy carton.) 


SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
49 West 45th Street, New York 36, N.Y. 


Please enter my subscription for one year (12 issues) to THE AMERICAN JOURNAL OF 
MEDICINE. Subscription USA $12 per year; Canada $13 per year; Foreign $15. It is 
understood that | shall receive a free copy of the latest Seminars on Gastro-Intestinal 
Physicology. 


Please send me a fabricoid binder for 6 issues of my AJM at a price of $2.00 per binder. 
Name Address 


City Stote. 
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NOTES AND QUOTES 


Value of chest x-ray surveys in detection of lung 
cancer was questioned Wednesday night by the 
director of such surveys for Philadelphia. Speak- 
ing at the University of Wisconsin Medical 
School, Dr. Katharine R. Boucot said that in the 
light of “dismal” success in surveys in Philadel- 
phia, every effort should be made to develop new 
technics to detect lung cancer while the disease is 
still in its primary stage. Surveys fail to indicate 
the presence of cancer early enough to be of 
significant value, Dr. Boucot said. In those cases 
detected by x-ray in Philadelphia, 70 per cent 
were inoperable because of the nature and wide- 
spread involvement of the cancer. Short-term 
survival rate of those who were operated on was 
only 20 per cent. Worse still, the five-vear sur- 
vival rate was only 5.5 per cent. 

The two areas in which x-ray surveys may be 
of value are where the cancer is lying at the outer 
edges of the lung and where suspicious lung 
tissue is seen in persons who exhibit none of the 
svmptoms of cancer, she explained. Dr. Boucot 
urged that men over forty-five without respiratory 
svmptoms should report meticulously for survey 
films every six months. Any x-ray abnormality in 
men over forty-five should be suspected of repre- 
senting lung cancer. Even when active tuberculo- 
sis has been proven, the possibility of concurrent 
lung cancer should be considered, she added. 


New strategy in Wisconsin’s battle against 
mental illness and other forms of maladjust- 
ment will be introduced late next spring with 
completion of the $1,200,000 Diagnostic Center 
on the University of Wisconsin campus. The 
seventy-six-bed short-term psychiatric obser- 
vation hospital, symbol of the State of Wis- 
consin’s intensified ‘“‘health” approach to 
mental hygiene, will provide concentrated, 
specialized detection services. 

Dr. Leslie A. Osborn, professor of psychiatry 
and director of the Wisconsin Psychiatry 
Institute in the University of Wisconsin Medi- 
cal School, and director of the division of mental 
hygiene in the State Department of Public 
Welfare, said the unit is part of the expanding 
program to care for, treat and rehabilitate 
Wisconsin’s psychiatric patients. However, he 
added, the hospital will concentrate on the 
difficult problem of early diagnosis of condi- 
tions today which, unchecked, might mean 
more serious trouble later. 

The center, under the administration of the 


Department of Public Welfare, but staffed by 
University of Wisconsin medical faculty, will 
function like other university medical in- 
stitutions. In addition to clinical activities, 
research and training will be important roles. 


The Pioneer Rubber Company, Willard, Obio, 
manufacturer of surgical and medical gloves, 
recently announced a new surgical glove with 
specially developed rough grip surfaces on finger 
tips and palm. RP 169R Rollpruf Rough surgical 
gloves are designed to make handling wet, slipperv 
objects easier and surer. In addition to the new 
grip, the RP 169R bas all the features found on 
Pioneer Rollpruf surgical gloves, such as flat- 
banding on cuffs to bold gloves in place and 
reduce tearing and Multi-Size markings on 
wrists for easier sorting. These surgical gloves 
are made of sheer virgin latex by a special Pioneer 
process and are available from Surgical Supply 
Houses in sizes 61% to 9. 


America’s family doctors will have to be 
psychiatrists, too, in case of an enemy atomic 
attack, an Army psychiatrist stated when 
addressing doctors attending Duke University’s 
16th Annual Medical Symposium. Col. Albert 
J. Glass, chief of the Department of Neuro- 
psychiatry, Brooke Army Medical Center, 
Fort Sam Houston, Texas, told doctors from 
the Carolinas, Virginia and Tennessee meeting 
that: “‘The principles and technics of frontline 
military psychiatry can be applied effectively 
to the management of mass civilian psychiatric 
casualties.” 

Experience in both World Wars and in 
Korea has shown that ‘“‘The basic cause of 
mental breakdown in battle (and in civilian 
disaster) is the crippling effect of fear,”’ Col. 
Glass said. “‘Fear has been a strategic weapon 
of battle since the recorded history of warfare.” 


Of the 1,013 foreign students currently attending 
New York University, the largest single group, 
149, is enrolled at the New York University 
Bellevue Medical Center, Dr. J. Richard Toven 
of the University’s Foreign Student Center bas 
announced. The Post-Graduate Medical School 
bas 122 students from abroad, about 10 per cent 
of its total enrollment. Twenty-two foreign 
students attend the College of Medicine, and five 
are studying at the Medical Center’s Institute of 
Physical Medicine and Rehabilitation. 
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STRYKER 
TURNING 
FRAME 


A new development 

in the treatment of 

immobilized patients. 

While held firmly 

between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end, Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


ILEOSTOMY BAGS 


Custom Built to Order 


e 
CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 
Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


THE SURGEON’S MART 


THE PRIMER BANDAGE 


THE DALJOFLEN BANDAGE 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 


. 


Catalog and Prices on Request 


Medical Tue. 


5 North Wabash Avenue Chicago 2, Illinois 


For Safe Laxation 
in All Age Groups... 
Zymenol Zymelose 


brewers yeast) 
* Non-habit forming 
* No leakage 

_ * No irritants 


Other doctors report both provide effective bowel 
management. For your samples, please write: 
OTIS E. GLIDDEN & CO., INC., Waukesha 28, Wis. 


AIRE-CAST 


MARK 


@ it's light, strong, porous 
@ it’s X-ray transparent 

@ It’s unaffected by water 
Write for technics and prices 


the TOWER COMPANY, Inc. 
P. ©. BOX 3181 - SEATTLE, WASHINGTON 


GREER Doctors! . . . Specify 


COLOSTOMY e GREER e 


COMPACT COLOSTOMY COMPACT 


Hastens patients’ hos- 
pital discharge. Pleases 
and oe the patient 
completely without in- 
dividual fittings or any 
“extras” to buy. 

Your local Surgical 


Supply House carries 
Greer Colostomy Compacts 


JOHN F. GREER 


4020 Broadway, Oakland, Calif. 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


Witn the eyes of the nation on problems of — 


financing health care as a result of President 
Eisenhower’s message to Congress, Health 
Information Foundation of New York City, 
made public the first national consumer survey 
of medical costs in twenty years. The survey 
was sponsored as a public service by the drug 
industry through the Foundation, a non-profit 
organization supported by 165 drug, pharma- 
ceutical, chemical and allied companies. Some 
of the important findings documented in the 
text and tables of the four summaries are: 

Extent of voluntary bealth insurance: A total 
of fifty-eight per cent of the population, or 
89,500,000 people, now have some type of 
health insurance. This represents a growth of 
83,900,000 in the past fifteen years, compared 
with a total of 5,600,000 people who were 
protected in 1939. Some type of hospital 
insurance is held by 57 per cent of the popula- 
tion, or 87,400,000 people. Surgical or medical 
insurance in some form is held by 48 per cent 
of the population, or 74,500,000. How many 
families have some health insurance protection, 
by income group, is revealed as follows: In 
families with incomes under $3,000, 41 per cent 
of all families in the nation have some coverage 
(within this group are many aged, widows and 
indigents). In the $3,000 to $5,000 income 
bracket, 71 per cent of the families have some 
coverage. In the $5,000 and over group 80 per 
cent have some coverage. Among the 89, 500,000 
families with some type of health insurance, 
80 per cent, or 71,600,000 families, obtained 
their policies through their place of work or 
through some other group. 

Costs of medical care, related to health insur- 
ance: A total of $10,200,000,000 cost was in- 
curred from July, 1952, through June, 1953, by 
families for medical and dental services and 
goods. President Eisenhower’s message gave an 
estimate for this figure of more than $9,000,- 
000,000. Of the total gross cost, $1,500,000,000 
was covered by insurance benefits. Fifty per 
cent of the total gross costs incurred by all 
people in the nation for hospital expenses, or 
$1,000,000,000, were covered by insurance 
benefits although only 57 per cent of the 
population have insurance. Thirteen per cent 
of the total physician costs, or $500,000,000 
were covered by insurance benefits. Within 
these costs 38 per cent of the surgical fees to 


physicians were paid by insurance benefits. 
The average cost per family for medical and 
dental services during the year covered, for 
all fifty million families with and without 
insurance in the U. S. was $205. Among 28,000,- 
000 families with hospital insurance 59 per 
cent, or 16,520,000, had more than 8o per cent 
of their hospital expenses covered. Among the 
24,000,000 families having surgical or medical 
insurance 45 per cent, or 11,000,000, had 80 
per cent or more of their surgical expenses 
covered; but only 10 per cent had some benefits 
toward other medical costs. 

Emphasis in the President’s message to 
Congress regarding hardships suffered by 
families with heavy medical expenses is under- 
scored in the survey’s findings by the following 
figures: six million families last year had 
medical expenses totaling 10 to 19 per cent of 
their income. Two and one-half million families 
had medical expenses totaling 20 to 49 per cent 
of their income. One million families had 
medical expenses totaling 50 to 100 per cent 
or more of their income and approximately 
500,000 families fell within the latter category. 
These figures represent a total of 7 per cent or 
3,500,000 of the nation’s families whose medical 
expenses for the year totaled from 20 per cent 
to 100 per cent of their income or more. 

Utilization of bealth insurance: The admission 
rate for hospital care for people with insurance 
was thirteen per one hundred, and for those 
without insurance, ten per one hundred. This 
underscores the fact that people with insurance 
utilize hospital services more than those with- 
out insurance. Not until the income level of 
families reaches $7,500 or more, the survey 
reveals, is the hospital admission rate equal for 
those with some insurance and those without 
insurance. The comparative degree to which 
urban and rural populations with insurance 
utilize hospital services is revealed in these 
figures: Urban ‘populations with insurance 
show a hospital admission rate of twelve per 
one hundred people. Rural non-farm popula- 
tions show a rate of fourteen per one hundred. 
Rural farm areas show a rate of seventeen per 
one hundred. In data revealing the amount of 
surgery undergone by people with and without 
insurance, the rate is seven surgical procedures 
per 100 persons in families with insurance, and 
four per 100 in families without insurance. 


CONTINUED ON PAGE 50 
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THE SURGEON’S MART 


YOUNG'S piLATors 


Extremely useful in the treat- 
ment and prevention of con 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 
in perineal dissection and repair 


following delivery. 

Sold only on prescription—ot your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 142, 2, 3,—for stretching anal sphincter. 

Children’s Set sizes 0, 1, 142, 2—for preventing contracted anus. 


Infants Flexible Rubber sizes 000, 00, O—uses above. 
Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 


F.E. YOUNG & CO, 260 East 75th 


TORBOT ILEOSTOMY & COLOSTOMY APPLIANCE 


DEPENDABLE 1. Sealed to the skin in an air-tight bond. 
" 2. Assures complete confidence to wearer. 


3. Can be worn when swimming or 
bathing. 
COMFORTABLE 1. Weighs less than 3 ounces. 
2. Less than %” in thickness. 
PRACTICAL 1. Spout at bottom for emptying drainage. 
2. Can be emptied at any toilet, afford- 
ing wearer freedom of travel. 
DURABLE 1. Lucite plastic ring. 
2. Seamless latex pouch (reinforced). 
ECONOMICAL 1. Detachable pouch. 


A.M.A. Approved 
Reprints on Request 


THE TORBOT COMPANY, INC. 
689 Eddy Street, Dept. J, Providence 3, Rhode Island 


ALTERNATING B tor 


PRESSU RE POINT @GREATER PATIENT 
PAD COMFORT 
an @ REDUCED NURSING CARE 


A.P.P. Pads use is recommended at first indication of bed- 
sores or for their treatment, especially where turning patient 
is undesirable. Over 3000 A. P. P. Units now in use provide sta- 
tistics showing many hospitals gain 200% return on investment. 


AIR MASS, INC, ccevecano 8, on10 


STRYKER 
BONE 
SAW 


Oscillates at high speed, 
assuring unusual safety and con- 
venience. Five interchangeable blades cut 
on forward and backward strokes . . . never catch in 
drapes or sponges . .. or hurl blood. Blades adjust 
to three positions. Built to highest standards of quality 
and performance. 


ORTHOPEDIC FRAME COMPANY 
Kalamazoo, Michigan 


Lawton PITUITARY RONGEURS 
for modern technic 


C) 


All stainless steel. Any straight model as illustrated 
$31.50 (actual size of jaws at right)—angled, up or 
down $35.00. GUARANTEED FOR ONE YEAR. 


Sec’ y-Treas. 


133 EAST 58th STREET. NEW YORK 22, 
PHONE—PLaxa 3-5533, 3-5534, 3-5491 


4mm x 7mm 
3mm x 10mm 


2mm x 10mm 


L.W. McHugh, 


Colostomy and Ileostomy Patients 


service with 


line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


find MORE convenience and LONGER 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 


Write for folders showing complete 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


Debt among families due to medical expenses: 
Eight million families, or 16 per cent of all 
families in the nation, had medical debts as of 
July, 1953, totalling $1,100,000,000. Of this 
amount families owe financial institutions and 
individuals $200,000,000. This means that a 
total of $ 900,000,000 is owed by families 
directly to hospitals, doctors, dentists and for 
other medical services. 

Commenting on the significance of the survey 
figures released, Mr. Williamson said: “The 
study underlines the President’s statement that 
private and non-profit health insurance or- 
ganizations should be encouraged to offer 
broader health protection to more families 
The problem is to find a mechanism through 
which health needs can be met. Voluntary 
health insurance, as shown in this study, has 
demonstrated without question its possibilities 
to go still further as a means for financing the 
health needs of the American people.” 


The Second World Congress of Cardiology and 
the twenty-seventh Scientific Sessions of the 
American Heart Association will be beld jointly 
in Washington, D. C., U. S. A. September 12-17, 
1954. The fusion of these two meetings into a 
single integrated program is in accord with the 
wishes and has the approval of the International 
Council of Cardiology and the Board of Directors 
of the American Heart Association. Initial 
financial support for the organization of the 
Congress bas been provided by the National 
Heart Institute of the U. S. Public Health Serv- 
ice, by the American Heart Association, and 
by the Lasker Foundation. 

Membership in the Congress will be open to all 
members of the various affiliated National 
Cardiac Societies and Associations of the world, 
and to other physicians and scientific workers 
of comparable status residing in countries where 
there are not as vet established National Cardiac 
Societies. Non-members are invited to attend the 
Congress by special invitation from the Or- 
ganizational Committee. 


Tue National Foundation for Infantile Paraly- 
sis announces the availability of a limited 
number of post-doctoral fellowships in the 
field of public health and preventive medicine. 
The purpose of these National Foundation 


fellowships is to prepare physicians to fill the 
many vacancies existing in public health and 
preventive medicine, with priority to those 
who are interested in entering the teaching 
field. | 

The fellowships are for one or more years at 
an approved school of public health, with a 
period of field experience when arranged by 
the school. Stipends to Fellows are based on 
the individual need of each applicant. Fellow- 
ships may cover tuition, maintenance and an 
allowance for books, if required. Appropriations 
of $320,600 in March of Dimes funds have been 
made to cover the cost of the program. Eligi- 
bility requirements include United States 
citizenship, sound health, graduation from an 
approved school of medicine and completion 
of at least a one-year internship in an approved 
hospital. Selection of candidates will be made 
on a competitive basis by a Clinical Fellowship 
Committee composed of leaders in the fields 
of medicine and professional education. 

Complete information concerning qualifica- 
tions and applications may be obtained from 
the Division of Professional Education, Na- 
tional Foundation for Infantile Paralysis, 120 
Broadway, New York 5, N. Y. 


A position is available for a Medical Officer in 
the Department of Agriculture, Washington, 
D. C., Grade GS-13; salary beginning at $8,360 
per annum with periodic increases to $9,380. 
Applications are obtainable at Post Offices and 
should be forwarded to The Civil Service Com- 
mission, Washington, D. C. It may aid to send 
an additional copy of the Form 57 to Dr. M. T. 
Jobnson, Chief, Division of Employee Health, 
Office of Personnel, Washington 25, D. C. 


In combat, fear is combatted by rigorous Army 
training, by unit morale and by the force of 
“action” that “drowns tension,” Col. Glass 
said. In addition, combat troops that work and 
live together for long periods develop friend- 
ships and attachments that override fear in 
emergencies. 

Greater problems arise in civilian disaster 
periods, because military discipline is missing. 
“In sharp contrast to the well structured 
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AUTOMATIC! 
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Forget It! 
The only Electroni- 
cally Controlled Low ' 
Voltage Muscle Stim- 
ulator 


Used in adjunct ther- 
apy for rehabilitation 
of atonic muscles in 

t fractures, sprains 
dislocations and other trauma of muscle and skeletal system. 


ELECTRO THERAPEUTIC INSTRUMENT COMPANY 
Dept. S. 5752 N. Milwaukee Ave., Chicago 30, Illinois 


Myofasciatron 


MANUFACTURING CO., WARSAW 


Improved 


PADGETT-HOOD 
DERMATOME 


For simplified split skin grafting with 
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blades 
DERMATOME TAPE available 
for all models 

Write for complete catalog today 
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(INTESTINAL ANASTOMOSIS RING) 


Surgeon can SEE and FEEL the progress of 
the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 
grates and discharged in 40 hours post- 
operatively. Contains barium sulfate for 
x-ray purposes, Available at your Surgical 
Supply House. Write for Literature. 5 sizes 
—1l4mm, 18mm, 23mm, 28mm, and 31mm. 


(All sizes are 25mm in length) 
SEAL-INS LABORATORIES — 2857 East 11th Street 


Los Angeles 23, Calif. 
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An Effective Anti-Bacterial Agent in 
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1935 1952 
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For moistening dressings and packings 
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irrigation, hot soaks, compresses, etc. 


Non-toxic to tissue — Virtually non- 
irritating. Non-staining — Odorless — 
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NOTES AND QUOTES 


military organization is the unorganized civil 
populace which includes small children, the 
aged, the infirm and the sick. Such a heter- 
ogeneous, undisciplined group can hardly be 
expected to withstand terror, deprivation and 
dislocation without a good deal of panic and 
confusion, especially when there is considerably 
less opportunity for removing tension by 
appropriate action.” 

The general practitioner “is well equipped 
by experience and community status to func- 
tion in a psychiatric capacity” at these times, 
Col. Glass stated. “As the family physician, the 
general practitioner has considerable knowledge 
of his patients, which includes their back- 
ground, family and domestic situation, eco- 
nomic difficulties and personality characteris- 
tics. He is therefore in a strategic position to 
understand their emotional reactions and, due 
to their trust and confidence in him, has 
attained a favorable doctor-patient relationship 
which is the prime prerequisite for successful 
psychiatric therapy.” 


‘ 


The most important single factor in the efficacy 
of treatment given in a mental hospital is an 
intangible element, which can be only described 
as its atmosphere, according to the Expert Com- 
mittee on Mental Health of the World Health 
Organization. Here, according to the WHO ex- 
perts, are what should be the essential charac- 
teristics of the modern psychiatric hospital: (1) 
The psychiatric bospital should be designed by 
a town planner on the model of a small village 
in which patients should be placed in groups of 
not more than ten. (2) A bostess, endowed with 
intelligence and an attractive personality should 
recewe the patients. (3) The personality of the 
patient should be respected; be should be con- 
sidered as a sick person like any other sick 
person, worthy of trust and capable of responsi- 
bility and initiative. (4) The psychiatric nurse 
should be a specialist technician and should not 
be obliged to attend more than three to six pa- 
tients. (5) Patients should be encouraged to form 
themselves into clubs (sport clubs, boliday clubs). 
(6) Patients who are on the way to recovery should 
be helped in the renewal of their relations with 
the community by being accorded leave of absence 
or by employment. 


Tue establishment of a three-year $15,000 
fellowship for post-doctorate training in the 
science of nutrition was announced by The 
National Vitamin Foundation. The fellowship, 
one of the first of its type in the field of nutri- 
tion, will be known as the Russell M. Wilder 
Fellowship, honoring Dr. Russell M. Wilder, 
recently retired Director of the National Insti- 
ture of Arthritis and Metabolic Diseases of the 
National Institutes of Health. 

Dr. Robert S. Goodhart, Scientific Director 
of The National Vitamin Foundation, an- 
nounced that the fellowship will be given to a 
candidate holding a doctorate in medicine or 
one of the biological sciences as part of the 
Foundation’s program designed to stimulate 
the training of qualified young men and women 
to pursue research and teaching in the science 
of nutrition. Candidates for the fellowship 
must apply in writing to The National Vitamin 
Foundation to obtain application forms. To 
be eligible for the fellowship, candidates must 
hold a doctor’s degree in medicine or in one of 
the basic sciences, biology, physiology, chem- 
istry or biochemistry. Application must be 
made on National Vitamin Foundation official 
forms and must be mailed to The National 
Vitamin Foundation, Inc., 15 East 58th Street, 
New York 22, New York, on or before March 
15, 1954. 

Notification of the action taken by the 
Foundation’s Scientific Advisory Committee on 
the application will be sent to all applicants 
before July 1, 1954, and the fellowship will 
become effective for the successful applicant 
at the beginning of the academic year in 
September, 1954. 


Arkansas physicians may soon be able to send 
and receive patients’ ‘“‘beart pictures” —the 
scientific recording of heart performance—by 
telepbone. Southwestern Bell Telephone Co. asked 
the Arkansas Public Service Commission for 
authority to charge fees for transmission of such 
electrocardiograms over its system. Doctors and 
hospitals would use the set-up so the beart’s 
action could be interpreted by other diagnos- 
ticians at distant points. 

The equipment can also be used to transmit 
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PLASTER OF PARIS 
BANDAGES AND SLABS 


5 POINT SUPERIORITY 


e Clean to handle and use 

e Uniformly spread mechanically 

e Instant saturating in plain water 

e Only slight trace left in water 

e Sets firmly and smoothly — quickly 


Order your Supply Dealer 


THE SCHOLL MFG. CO., INC., CHICAGO - NEW YORK -LOS ANGELES 


IMPROVED ADJUSTABLE EXTENSION 
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method of treating fractures of 
the femur. Fits over end of 
any bed. Viny! plastic covered 
—no marring. No. 56-E has 
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ORTHOPEDIC EQUIPMENT COMPANY 
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Tucks are ready to use 
discs of soft outing flannel, 
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like Tucks as a soothing sponge or dress- 
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A trial supply of Tucks will be sent 
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inneapolis 4, Minnesota 
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LANAIR CHEMICAL CORP. 


75 YEARS OF GROWTH AND SERVICE 
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NOTES AND QUOTES 


encepbalograms or “‘brain wave pictures,” tele- 
phone company officials report. 


A UNIQUE event scheduled for late spring has 
been announced by the University of Michigan. 
For the first time the makers and “‘users”’ of 
instruments for industrial hygiene will be 
brought together at a technical and scientific 
symposium. The May 24 to 27, 1954 “Sym- 
posium on Instrumentation” is designed to 
make known to both groups what is available 
and what is needed in the field. The event, co- 
presented by the University’s Institute of 
Industrial Health and School of Public Health, 
will be of special interest to not only manufac- 
turers and industrial hygienists, but also 
physicists, chemists, safety engineers, meteor- 
ologists, noise investigators, engineers and 
others in related fields. 

The program will include exhibits, discus- 
sions, and technical papers on instrumentation 
in the following areas; (1) Sampling and 
analyzing for air contaminants in work places; 
(2) laboratory type instruments for industrial 
hygiene; (3) atmospheric pollution evaluation; 
(4) measuring air velocity and metering air; 
(5) measuring sound and vibration; (6) meas- 
uring ionizing radiations; (7) measuring physi- 
cal phenomena—light, etc., and (8) ‘“‘home- 
assembled”’ instruments. 

Makers of instruments have been invited to 
act as special members of the University fac- 
ulty during the week of the symposium. Tech- 
nical exposition and study of instruments will 
be featured. General technical sessions, with 
comprehensive review papers, will cover the 
eight areas in instrumentation. Periods will be 
scheduled to permit the users of instruments to 
examine and exchange information with manu- 
facturers’ technical representatives. Facilities 
and program time will be allocated for manu- 
facturers to schedule lectures, demonstrations 
and group discussions of their own instruments. 
An important publication will grow out of the 
symposium. It will be an illustrated book 
which will include technical data supplied by 
the instrument manufacturers. 

The symposium has been officially endorsed 
by and is receiving enthusiastic support from 
the following cooperating organizations: Scien- 
tific Apparatus Makers Association, American 


Industrial Hygiene Assuciation and American 
Conference of Governmental Industrial Hy- 
gienists. For further information about the 
symposium those interested should write to: 
Director, Continued Education, School of 
Public Health, University of Michigan, Ann 
Arbor, Michigan. 


Dr. Henry H. Kessler, founder and medical 
director of the Kessler Institute for Rehabilitation 
in West Orange, New Jersey, will undertake a 
pilot study of lower back cases in New York 
Workmen’s Compensation under the joint aus- 
pices of the Commerce and Industry Association 
of New York, Inc., and The Self Insurers 
Association, it was announced by Thomas 
Jefferson Miley, Executive Vice-President of 
Commerce and Industry. The study to be made 
by Dr. Kessler is an important phase of the 
Commerce and Industry Association’s special 
long-range survey of workmen’s compensation 
costs and administration in New York State. 
Preliminary observations, be noted, show that 
lower back cases are increasing at a rapid rate. 
The most prevalent type, be declared, is that in 
which pain results from lifting or bending effort 
with no demonstrable evidence of injury to the 
spine, and such cases have an average duration 
of 751 weeks. 

Dr. Kessler is an orthopedic surgeon in 
Newark, New Jersey, and bas specialized in 
the fields of orthopedics and rebabilitation more 
than thirty-three years. The Kessler Institute 
for Rebabilitation, which he founded in 1949, is 
a non-profit center where an integrated program 
of rebabilitation is provided for all persons. 


THE meeting of the Society of Neurological 
Surgeons will be held April 23-24, 1954, at 
Kings County Hospital, New York State Uni- 
versity School of Medicine, Brooklyn, New 
York. 


The New York State Surgical Division of the 
United States Section of the International College 
of Surgeons will sponsor the Northeastern Sec- 
tional Meeting at St. Francis Hospital, Pougb- 
keepsie, N. Y., Thursday and Friday, May 27th 
and 28th. Dr. Max Michael Simon is general 
chairman. 
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tom manufacture. Completely 
washable. Available at Camp 
dealers. 


S. H. Camp & Co. 
Department A 
Jackson, Michigan 


In answering advertisements please mention The American Journal of Surgery 


LIQUID SURGICAL SOAP 


97% bacteria reduction 
with daily 3 minute scrub. 
ideal for office or clinic. 
Hands stay soft . feel 
» clean! $5.50 per ‘gallon, 
, delivered U.S., free 8 oz. 
= dispenser. Money 
ack if not satisfied. 


HUNTINGTON LABORATORIES, Inc. 
Dept. JS, Huntington, Indiana 


when you use 


CHEMICAL DISINFECTION PROBLEMS | 
BARD-PARKER 


FORMALDEHYDE GERMICIDE 


For practical purposes we suggest the se- 
lection of B-P CONTAINERS —all espe- 
cially designed for use with the solution. 


within 5 miner! SPORULATING BACTERIA why 
teteni Shours | Sheers 

2 Zhen 

VEGETATIVE BACTERIA 


containing HEXACHLOROPHENE (G-11*) 


B-P Germicide has established a new standard of 
efficiency and economy for solutions used in the 
chemical disinfection of surgical instruments. It 
will destroy vegetative pathogens and spore form- 
ers within 5 minutes, and the spores themselves 
within 3 hours. See comparative chart. 

Prolonged immersion of delicate steel instru- 
ments in B-P Germicide will not result in rust or 
corrosive damage to surfaces or keen cutting edges. 
The solution will retain its high potency over long 
periods if kept undiluted and free of foreign matter. “8 

* Trademark of Sindar Corp. es 
Ask your dealer 


PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut 


GERMA-MEDICA® sexactioropnene 


4 
: save precious minutes 
/ A 
 '\ 
| 
| 
I | 
| | 
| | 
4 
55 ‘ 
4 
= 


Doc lor. » do you feel that your colleagues are miss- 


ing important new medical findings by not 


reading The American Journal of Surgery? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 


colleagues. Just fill out the coupon and mail 


it to us. 


Dr. | Dr. 


Address Address 


Dr. Your Name 


Address__ Address 


The American Journal of Surgery 


49 West 45th Street - New York 36, New York 


; 
= 
\ 
~ 
‘ 
3 
: 
| 
<3 
: 
A.J.S.-4 
Tat 


MEMO; To Medical Profession 
iL FROM: Clinical Research Dep't, 
“Hoffmann - La Roche Inc. 
+4 + 
+h Dear Doctor: 
it Just a note to remind you briefly of a drug that 
| can be of real help to you in relieving pain. 
No matter which narcotic you are using at present, 
+ na 
| we believe you will find it worth while to try Levo- 
i} Dromoran 'Roche'...because it is distinguished by its 
relatively prolonged action... because it is less like- 


an ly to produce constipation than morphine or other nar- 
| cotics,..because it is effective in very small doses 
(2 to 3 mg). 


For patients with inoperable tumors, biliary or 
renal colic, myocardial infarction, trauma or other 
painful diseases, you will find Levo-Dromoran of def- 
inite value. 
Sincerely, 


| 


Thomas C, Fleming, M.D. 
Department of Clinical Research 


P. S,  Levo-Dromoran® Tartrate (levorphan tartrate) 


can be given by mouth or by subcutaneous injection, 


ihe 
- 
t 
— 
ne 
%, 
r 
~ 
a 
4 
tad 
4, 
rer 
| 
* 
" 
TTT 
- 
- 
4 
~ 
| 


auallarsia — | 
WHICH NARCOTIC DO YOU PRESCRIBE? 

oh 

No matter which one you've been | 

using, we believe you will agree that 

most of them are reasonably good. | 

Still, we hope you'll try Levo- ) 

Dromoran 'Roche',..because it's less 
likely to produce constipation than | 

morphine...because its action is usu- i 

ally more prolonged than that of mor- i 

phine...because it's effective in very ' 
small doses -- 2 to 3 mg. at 
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